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The Tape Year 

In many quarters, 1968 is being tipped as the 
year in which tape will gain its long-sought mass 
acceptance as a means of reproducing music in 
the home. Recently, the supply of pre-recorded 
tapes has shown a dramatic improvement; there 
is an impression around that tape is the coming 
thing, and manufacturers are looking to it as a 
promising field for innovation and exploitation. 

The big question which clouds the whole out¬ 
look is whether commercial pressures will con¬ 
tinue to sustain the present diversity — and confusion — of tape 
configurations or whether any one system will become established as 
“universal.” 

An irksome aspect for committed tape enthusiasts is that, if 
a universal standard does not emerge, the pre-recorded tape market 
will continue to be fragmented to its own disadvantage. On the 
other hand, if a particular system does become dominant, the others 
could well become “poor relations” in the catalogues. 

In the meantime, advertising copywriters are producing the 
same kind of misinformation which, earlier, characterised their pre¬ 
sentation of LP and stereo discs. 

The simple facts are that tape is NOT automatically a high 
fidelity medium. The slower speed systems in particular are strictly 
medium fidelity, at the present state of the art; they present the same 
catalogue of music at about the same fidelity level as is available 
from LP discs played with current model ceramic pickups. 

Tape does not suffer from dust “plops” but it can be rendered 
noisy by magnetised replay heads. Stylus wear is not a problem 
but head wear is there to take its place. And, despite their sales 
appeal, some of the cassette recorders currently on offer are quite 
hopeless for music because of speed variation or “wow.” 

Our own tip is that the market will gravitate towards two “stan¬ 
dards”: The sub-professional, high quality market will continue to be 
served by i-inch tape carrying two stereo pairs, for the most part 
on 7in reels and running at 7±ips. The mass market in cars and 
home players will call for a utility cassette and here the Philips system 
would appear to be the one to watch. 
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NEWJINSTROL AMPLIFIERS 



MODEL UA-41 


STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX. PER CHANNEL 



St ?*UE0 


Instrol offers you high quality high fidelity at a 
most reasonable cost. This fully transistorised 
amplifier features maximum power of 20 watts per 
channel, 30 to 20,000 Hz. Front panel head¬ 
phone jack, better than H p.c. harmonic distortion, 
plus many other fine features. A machine which 


will provide you with incomparably fine repro¬ 
duction of your favourite recordings plus facilities 
for instantaneous tape recording and playback. 
Suitable for both ceramic and magnetic pick-ups. 
PRICE $99.00. 



MODEL UA-21 


STEREO 

AMPLIFIER 


Smaller brother to the UA-41, this 
10 watts per channel amplifier is 
ideal for use in conjunction with 
crystal and ceramic pick-ups. The 
Instrol UA-21 offers high quality 
sound at very low cost. $58.00. 



INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet •• •• •• •• •• »» •* $133.50 


Extra for cabinet: 

Walnut or Maple ... $15.00 

Teak or matched special . . $16.50 


New Instrol Catalogue available, send coupon. 


Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders, 
Please state your requirements and we will gladly quote. All well-known brands stocked. 


• INSTROL 

• PLAYMASTER 

• FISHER 

• ROLAND 

• TRIO 

• SANSUI 

• WHARFEDALE 

• GOODMANS 

• SHURE 

• A.D.C. 

• DECCA 




• LABCRAFT 

• ALL BALANCE 

• DUAL 

• ELAC 

• GARRARD 

• SONY 

• BRENNELL 

• MINICONICS 

• AKAI 

• TEMPO 

• LEAK 

• QUAD 
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instrol mumwimmm PLAYBACK 



Smart teak trim, simple push-button operation, recording level and 
battery condition meter, microphone with on-off switch, etc. 
High quality recording and playback. 500 mV output and 
100 to 7,000Hz, capstan drive, and operates perfectly in 
any position. Powered by 4 inexpensive size C 1.5V 
cells, or optional plug-in 240V AC power supply. 

Use it AT HOME—IN THE CAR—AT PICNICS— 

MEETINGS—THE OFFICE. Optional accessories 
which include headphones, footswitch and A.C. 
power unit, enables us to offer you a complete 
portable office dictating system for well under 
$100.00. The machine, Instrol Model 33 as 
illustrated, complete with batteries, micro¬ 
phone (including stand and case) costs 
you only $75 (Plus $1 reg. post) 


■ 


INSTROL . . . fine audio furniture 



Make your own cabinet and save $ $ 

A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or in kit form to 
make yourself. A hammer, screwdriver and a few hours of your time is all vou require 
to make your own. All parts pre-cut, best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It’s great fun, too—but why 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 


$ 



BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD., GLEBE, N.S.W. 
Phone: 68-1171. 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele¬ 
phone directory. Only the 
Glebe Store is open on Sat¬ 
urday mornings. 


Si’nd Coupon 

NAME. 

ADDRESS ... 


for FREE CATALOGUE. 


(Only 100 yards from Broadway, and 
open Saturday mornings.) 


Open 9 a.m. to 5 p.m. Mon¬ 
day to Friday. 9 a.m. to 12 
noon Saturday. 


□ Instrol Hi-Fi Q Instrol Cabinets 
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ELECTROCHEMICAL 

A novel machining technique—akin to electroplating in 
reverse—has undergone rapid development in the 
past few years and is now being used extensively to produce 
accurate, intricate metal shapes which would be too 
difficult or too expensive to make by traditional methods. 

This story from Bristol Siddeley Journal describes 
its salient features. 


Electrochemical machining—or ECM—offers a high 
machining rate regardless of the mechanical properties of 
the material, with good surface finish and accuracy. Its 
rapid development during the past few years is due to the 
trend in the aero engine industry towards the use of metals 
which are increasingly hard to cut and to the design of 
components with elaborately contoured surfaces or thin 
sections. The process is sometimes called electrolytic machi¬ 
ning, anodic cutting or anocutting. It must not be confused 
with spark machining or electrodischarge machining, where 
metal is removed by melting or vaporisation by an electrical 
discharge between the tool and the workpiece through an 
insulating oil. 

Electrochemical machining is applied electrolysis in 
which metal ions are removed from the workpiece by the 
steady flow of current through a conducting electrolyte. A 
simple electrolytic cell, such as is used for electroplating, 
operates at a low current density with a static electrolyte 
and widely spaced electrodes. Metal is slowly removed from 
the anode and deposited on the cathode. In electrochemical 
machining the current density is several hundred times 
greater, the electrodes very closely spaced and the electro¬ 
lyte is pumped between them at high speed. With a suitable 
electrolyte used under these conditions the removal of metal 
from the anode workpiece is comparable in speed and 
accuracy with normal metal-cutting methods, while the 
electrochemical conditions are such that no deposition on 
the cathode tool takes place. 

Cells in which the tool is fixed in relation to the work 
are suitable for some applications, but the scope of the 
method is enormously increased by moving the tool or the 
work or both. The many possible applications of ECM can 
be grouped into three basic types of operation. In electro¬ 
chemical shaping the surface of the work is machined 
by a tool fed in towards it while maintaining a small work¬ 
ing gap. The final shape is produced at the last instant of the 
operation. Electrochemical sinking, drilling or trepanning is 
a simpler operation in which the surface of the work is 



continuously produced by the Up of a tubular tool as it 
moves forward into the workpiece, producing a hole with 
sides parallel to the direction of feed. In electrochemical 
turning a surface of revolution is formed by a relatively 
small tool sweeping the surface. 

Electrochemical machining has a somewhat startling 
recent history even in these days of rapid technological 
advance, compared with its slow early progress. The under¬ 
lying principle was implicit in the phenomenon of electro¬ 
lysis discovered by Faraday rather more than 150 years 
ago but, whereas the deposition of metal from the anode 
upon the cathode in a electrolytic cell was soon developed 
into the commercial process of electroplating, it was not 
until 1930 that the first patent was filed, by Wladimlr 
Gusseff of Leningrad, proposing the removal of metal from 
a workpiece by making it the anode in such a cell. 

Even then little more seems to have been done in 
this field until the late nineteen fifties, when the Anocut 
Engineering Company in the United States introduced 
a method of grinding using a combination of electrolysis 
with a metal-bonded abrasive wheel. In 1959, Anocut filed 
a patent relating to certain applications of Wladimir Gus- 
seffs principle, which they later embodied in production 
machines. About the same time, Rolls-Royce in the United 
Kingdom were developing electrochemical machining for 
the quantity production of the aerofoil sections of turbine 
blades. 

At Bristol Siddeley, the process was seen as having 
promise for the quantity production of small parts and as 
a substitute for lengthy profile milling operations on larger 
components. Accordingly, company engineers set to work 
to develop suitable plant for these operations. At the present 
time, Bristol Siddeley has what is almost certainly the 
largest electrochemical machining facility for large com¬ 
ponents outside the United States. 

The basic process of electrochemical shaping or sink¬ 
ing is illustrated in figure 1. The tool is placed close to 
the work; when tan electric potential is applied a large cur¬ 
rent flows and the surface of the work is dissolved into 
the electrolyte, which must be continuously renewed so 
that the sludge, mainly metal hydroxide, and the gases lib¬ 
erated are carried away. As motal is removed the tool is 

LEFT: Example of an ECM cell . In this case, the 
operation consists of thinning the edge of a sheet 
metal blade . 

BELOW: Diagram showing the arrangement of 
such a cell . 

lLICT*OC*Tl at aOL*./M.M. 
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MACHINING... 


New metal-shaping process 
for complex components 


steadily moved forward to maintain the small gap and, 
because the current density and therefore the rate of re¬ 
moval of metal are greatest where the gap is smallest, the 
work gradually assumes a shape which is closely related 
to the inverse shape of the tool. The normal range of oper¬ 
ating conditions is also indicated in the figure. In a sinking 
operation, where a parallel-sided hole is required, the tool 
is insulated above the tip to prevent enlargement of the 
hole by action between the sides of the tool and the wall 
of the hole. 

The basic ECM plant (figure 2) consists of a rigid 
machine structure, protected from corrosion, and a head 
for feeding the tool towards the work within a spray-proof 
enclosure. In general use power is supplied at closely con¬ 
trolled potentials up to 18V and direct current densities 
up to l,OOOA/sq. in of tool area, but in special cases up 
to 30V lat 3,000A/sq. in may be used. A high-pressure 
pump supplies electrolyte from the storage tank through 
a filter and pressure control valve to the tool. A fume 
extractor is essential to remove the gases, particularly 
hydrogen, which are liberated during electrolysis. ECM 
has proved particularly useful in dealing with the complex 
shapes and tough materials used in modern gas turbines. 
In suitable cases a superior component can be produced 
in a small fraction of the time required for conventional 
metal cutting. In addition, ECM gives a new freedom to 
design shapes which would be impossible or uneconomic 
by normal metal cutting methods. 

The rate of removal of metal in ECM is independent 
of the mechanical properties of the material and depends 
instead on the electrocfiemicail equivalent ci the metal, the 
current flow and the efficiency of the operation. Penetra¬ 
tion rates up to 0.25in per minute can be obtained in 
production. For most metals and 'alloys the removal of 1 cu. 
in per .minute requires a direct current supply of 10,OOOA. 

The accuracy achieved depends on the type of oper¬ 
ation, the design of the tool and the degree of control 
during machining. At present the accuracy of shaping is 
better than 0.01 in and a tolerance of 0.003in is possible 
on holes. ECM turning is, in principle, a very accurate 
operation. 

Surface finish depends on the decomposition voltages 
of the constituents of the alloy, the composition of the 
electrolyte, the current density and the presence of non¬ 
conducting inclusions which will not be electrochemically 
dissolved. It is best at the highest machining rate land 
normally falls in the range 4-32 micro-inch with simple 
and cheap electrolytes. Complex electrolytes can be devised 
to give improved surface finish when required. 

ECM is a chemical process and some degree of grain 
boundary etch is sometimes unavoidable. The choice of 
electrolyte plays an important part in reducing this but, 
even so, the effect in impairing fatigue strength may, in 
high-•integrity applications, make it prudent to remove a 
thin surface layer by a final polishing or other mechanical 
process to eliminate any surface irregularity. 

At this point it may be appropriate to summarise the 
advantages and disadvantages of the electrochemical 
machining process before considering plant and some 
specific applications in greater detail. 

The advantages of ECM can be listed as follows: 

1. The whole of a contoured surface can be produced, with 
a good finish and fairly high accuracy, with a single 
plunge operation. 

2. The best surface finish is obtained at the highest 
machining rate. 

3. The machining rate is unaffected by the mechanical 
properties of the metal. 


This series of photos 
shows the flexibility 
of the head arrange¬ 
ments of a prototype 
machine developed 
by Bristol Siddeley . 
ABOVE: Vertical 

for machining disc 
faces . , • 


. . . horizontal for 
machining radially 
outwards . . . 


. . . angled , for 

machining internal 
conical surfaces . . . 


. . . angled , for* ex¬ 
ternal conical sur¬ 
faces . . . 


. . . horizontal , for 
machining a shaft . 
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Laboratory designed and acoustically evaluated, this 
new 2.5 cu. ft. enclosure features a low resonance 12" 
Hi-Flux (53348/12UA/15) bass speaker, a 7 " x 5" 
Hi-Flux (52841/75RBC/15) mid-range speaker and 
a 4" Hi-Flux (52874/4MBC/15HF) curvilinear 
tweeter. Being of the damped bass reflex type, it’ 
allows extended but clean low frequency output with¬ 
out disconcerting transient boom or coloration by 
standing waves. The mid-range speaker, housed in its 
own auxiliary damped enclosure, produces agreeable 
presence without the customary shrill peaks, whilst 
brilliant treble is supplied by the curvilinear tweeter 
flared by the chamfered aperture to eliminate direc¬ 
tional listening. 

Ensuring the finest sound reproduction this design 
is capable of accepting 20 WATTS. 


52874/4MBC/15HF 52841 /75RBC/15 

Standard Stock Speakers 53348/12UA/15 52841/76RBC/15 52874/4MBC/15HF 


Frequency Response 

45-6000HZ 

100-6000HZ 

5000-16000HZ 

Voice Coll Impedance 

15 ohms 

15 ohms 

15 ohms 

Nominal Poorer Handling 20 watts 

8, watts 

5 watts 

Minimum Total Flux 

100000 lines 

32000 lines 

25000 lines 

Mounting Hole Centres 

11 PCD 

x 

4%" PCD 

4%" PCD 


53348/12UA/15 


OF SPACE OS YOUR PROBLEM... 
...USE A SHELF ENCLOSURE 

but if you want the richest, full bodied 
sound with real power-handling capability go 
for this 

NEW MSP TRIPLE tfr/S&K SPEAKER ENCLOSURE OF 
EXCEPTIONAL QUALITY AND FIDELITY OF REPRODUCTION 



ADELAIDE: Newton McLaren Ltd. Phone 51-0111. BRISBANE: Chandlers Ltd. Phone 
31-0341. HOBART: Amalgamated Wireless (Australasia) Ltd. Phone 3-3836. LAUNCES¬ 
TON: Amalgamated Wireless (Australasia) Ltd. Phone 2-1804. MELBOURNE: 
Amalgamated Wireless (Australasia) Ltd. Phone 67-9161 Radio Parts Pty. Ltd. Phone 
30-1251. J. H. Magrath & Co. Pty. Ltd. 32-3731. PEkiH: Amalgamated Wireless 
(Australasia) Ltd. Phone 28-3425. Atkins (W.A.) Ltd. Phone 21-0101. Carlyle & Co. 
(1959) Pty. Ltd. Phone 21-9331. SYDNEY: Electronic Parts Pty. Ltd. Phone 533-1277. 
George Brown & Co. Pty. Ltd. Phone 29-7031 


6 


ELECTRONICS Australia , February, 1968 




























4. ECM is a cold process, producing 
no metallurgical damage or residual 
stress. 

5. It is possible to machine thin sec¬ 
tions and normally inaccessible 
areas. 

6. No burrs cr sharp edges are pro¬ 
duced. 

7. There is no tool wear. 

These advantages are permanent 
characteristics of the process. Some of 
the disadvantages listed below are 
plainly transitory and will disappear as 
development proceeds: 

1. The plant is expensive — the larger 
units may cost up to $220,000. 

2. The design, manufacture and prov¬ 
ing of cathodes is expensive. 

3. The handling, processing and dis¬ 
posal of electrolyte present diffi¬ 
culties. 

4. Grain boundary effects are a dif¬ 
ficulty in some applications and 
further research is needed. 

5. The process does not lend itself 
to the production of very sharp 
angles. 

Plant: 

The structure of an EGM machine 
must be strong and stable to maintain 
the critical relationship between tool 
and work. There must be no appre¬ 
ciable deflection due to forces set up 
by electrolyte pressure, nor vibrations 
due to flow instability or external dis¬ 
turbances. 

On most machines a constant feed 
rate and voltage are selected for each 
operation. As nhe tool approaches the 
work the current rises and a steady 
state is reached when the penetration 
rate equals the feed rate. For ta given 
irietal and electrolyte, the equilibrium 
gap between tool and work increases 
with voltage and the conductivity of 
the electrolyte. The gap decreases with 
increasing feed rate. It is therefore de¬ 
sirable to maintain a constant feed 
rate, a steady voltage and close con¬ 
trol of the conductivity of the electro¬ 
lyte. The latter is difficult and mach¬ 
ines have been produced in which the 
feed rate is controlled by the measured 
conductivity of the electrolyte. Ideally 
a closed-loop system is required in 
which a gap-sensing device provides 
a signal which servo-controls the feed. 
This would eliminate the need to con¬ 
trol either voltage or conductivity. 

The work area must, of course, be 
surrounded by a spray-proof enclosure 



Typical ECM tool 
and fixture arrange - 
ment f where the 
tool is mounted on 
the face of the ram 
and the fixture rests 
on a horizontal 
machine table . 

☆ 

Tool for machining 
an internal recess in 
precision forgings 
of the inner and 
outer ends of a 
vane . 


and all parts inside must be protected 
from corrosion. A means of flushing 
the area with water before removing 
the work is an advantage. An extrac¬ 
tor is also necessary to remove hy¬ 
drogen from the work area and tanks. 
A flow of electrolyte cif lOgal/min for 
every 1,OOOA is required at pressures 
up to 3001b/sq.in. and this can be 
provided very satisfactorily by multi¬ 
stage, corrosion-proof centrifugal 
pumps. High pressures are needed to 
njaintain sufficient flow when there is 
a long path or very small gap between 
tool and work. A sensitive, adjustable 
pressure control valve is fitted up¬ 
stream of the tool. 

The electrolyte tanks require a cap¬ 
acity of at least 50 gal. per 1,OOOA. 
The operating temperature is in the 
range 30° to 50°C and for con¬ 
stant feed-rate machines sensitive 
temperature control is required. Ini¬ 
tially the electrolyte is heated to the 
operating temperature, usually 40°C, 
but when the machine is in opera¬ 
tion the electrolyte is heated by the 
pumps and by the working current so 
that cooling may then be necessary. 
Provision may also be necessary for 
the addition of water to maintain the 
concentration and acid to preserve the 
pH value for conductivity control. 

The electrolyte supply must also be 
filtered to prevent the passage of par¬ 
ticles larger than 0.001 in which might 
obstruct the working gap or cause a 
spark between tool and work, but the 
filters should be capable of passing the 
fine gelatinous precipitates of metal 
hydroxide, which are best removed by 
settling or centrifuging. 

The power unit 


DC at a potential of 4V to 30V and 
the normal range of current used is 
from a few hundred to 10,000A. Mach¬ 
ines using up to 50,000A are likely 
to be made within a few years. The 
usual power unit consists cf saturable 
reactors, transformers and rectifiers. 
With fixed feed-rate systems, voltage 
regulation to 1 per cent is required 
and is achieved by controlling the 
level of saturation of the reactors. It 
is also important for high-rate machin¬ 
ing at small gaps that the power supply 
shoifld be smooth. 

The ripple which is inherent in rec¬ 
tified AC is maintained at less than 
5 per cent, for example, by using two 
transformers — one with star and the 
other with delta connections operating 
on a 3*phase mains supply. Sparking 
between tool and work can cause se¬ 
vere damage to both and cannot be 
allowed. It may be due to metal par¬ 
ticles finding their way into the gap 
or, usually during the development of 
a new tool, to local electrolyte star¬ 
vation. Production machines are there¬ 
fore fitted with a spark detector of 
some kind which senses the change in 
current lassociated with an incipient 
spark and trips the power supply. 

Electrolytes: 

The choice of electrolyte depends on 
the material, the operation and the 
surface finish required. A 20 per cent 
solution of common salt is cheap and 
effective and is the electrolyte gener¬ 
ally used. Acid electrolytes have a 
shorter D c e but avoid filtering prob¬ 
lems by dissolving the products of 
anode decomposition. They are par¬ 
ticularly useful for obtaining a good 
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The IgjSignetics 8000 Series of 
is a fully compatible system 
of high-speed and low-power 
TTL and DTL circuits 
offering wide freedom to 
the systems designer 


Signetics Designers' Choice Logic (DCL) Series 8000 
includes high-speed TTL circuits, slower low power TTL 
circuits that offer high AC noise immunity, and low-power 
DTL circuits that provide high DC noise margins. The 
series also includes a number of large functional arrays for 
counting and storage application. All elements in the 8000 
Series are specified compatibly — the range is shown at 
right. The 8000 series is stocked in Australia in dual 
in-line packages for 0‘ to 75°C. operation . Also 
available for —55° to +125°C. operation, and in flat 
package construction. 

Designers' Choice Logic can start you on your way 
toward design freedom again. With Signetics' DCL you can 
optimize your system's performance without drawn-out 
calculations, expensive and time-consuming ground-plane 
designs or extensive use of outboard components. DCL is 
the only family that can offer all of these advantages: 

WIDEST CHOICE OF FLIP-FLOPS — Four dual and 
two single flip-flops provide optimum choices in logic 
design and speed/power ratio. DCL offers the only dual 
power RS/T binary in the industry, four flexible J-K types, 
and a dual high speed "D" type. The selection includes DC 
clocked. AC clocked, leading edge-triggered and trailing 
edge triggered binaries. 

FULL Y COMP A TIBLE LARGE ARR A YS — Monolithic 
arrays (containing four binaries and thirteen gates) for 
counting and storage applications. 

THREE RA NGES OF GA TE SPEED :PO WER TRA DE- 
OFFS — 6ns/ 20mW, 10ns/15mW and 25ns/7mW. 

FULLY COMPATIBLE INTERFACE ELEMENTS — 

Gates designed to match DCL levels to system levels up to 
30 volts. 

DTL FLEXIBILITY AND TTL SPEEDS — DCL 

includes high noise immunity DTL gates that are compatible 
with the high speed TTL members of the family. These 
gates provide a variety of AND-NOR functions to enhance 
design flexibility. 


El 


SIGNETICS 

INTEGRATED 

CIRCUITS 



Find out for yourself just how versatile you can be with 
Signetics Designers' Choice Logic 


8162 MONOSTABLE MULTI VIBRATOR 
(delay from 80 ns to 2 seconds) 

12 

35 

65 

1.0 

8280 DECADE COUNTER/STORAGE REGISTER 

8 25 MHz 25 

1.0 

8281 BINARY COUNTER/STORAGE REGISTER 

8 25 MHz 25 

1.0 

8415 DUAL 5-INPUT NAND GATE 
(bare output collector) 

9 

30 

10.0 

1.0 

8416 DUAL 4-INPUT NAND GATE 
(input expansion node) 

9 

25 

10.0 

1.0 

8417 DUAL 3-INPUT NAND GATE 

(expansion node and optional output resistor) 9 

30 

_9.5 

1.0 

8424 DUAL, LOW POWER, RS/T BINARY 
(trailing edge triggered) 

9 

11 MHz 

15.5 

1.0 

8440 DUAL AND-OR-INVERT GATE 
(2 AND Gates wide) 

9 

25 

12.0 

1 0 

8455 DUAL 4-INPUT NAND GATE DRIVER 

25 

28 

11.0 

1.0 

8470 TRIPLE 3-INPUT NAND GATE 

9 

25 

7.0 

1.0 

8471 TRIPLE 3-INPUT NAND GATE 
(bare output collector) 

9 

30 

7.o_ 

1.0 

8480 QUADRUPLE 2-INPUT NAND GATE 

9 

25 

~ 7.0 

• 1.0 

8481 QUADRUPLE 2-INPUT NAND GATE 
(bare output collector) 

9 

30 

7.0 

1.0 

8731 QUADRUPLE 2-INPUT DIODE EXPANDER 

- 

- 

- 

— 

8806 DUAL 4-INPUT EXPANDER 

— 

- 

— 

- 

8808 8-INPUT NAND GATE 

20 

12 

13 

1.0 

8816 DUAL 4-INPUT NAND GATE 

20 

12 

13 

1.0 

8825 SINGLE PHASE, AND Input J-K BINARY 
(leading edge triggered) 

20 25 MHz 90 

1.0 

8826 DUAL HIGH SPEED J-K BINARY 
(trailing edge triggered) 

10 30 MHz 40 

1.0 

8827 DUAL HIGH-SPEED J-K BINARY 
(full asynchronous entry, 
trailing edge triggered) 

10 30 MHz 40 

1.0 

8828 DUAL HIGH SPEED “D” TYPE BINARY 
(leading edge triggered) 

20 25 MHz 55 

1.0 

8829 SINGLE PHASE AND INPUT J-K BINARY 
(trailing edge triggered) 

20 20 MHz 90 

1.0 

8840 DUAL AND-OR-INVERT GATE. 

(2 AND gates wide) 

20 

10 

15. 

1.0 

8848 AND-OR-INVERT GATE 
(4 AND gates wide) 

20 

10 

30 

1.0 

8855 DUAL 4-INPUT POWER GATE 

60 

10 

24 

1.0 

8870 TRIPLE 3-INPUT NAND GATE 

20 

10 

15 

1.0 

8880 QUADRUPLE 2-INPUT NAND GATE 

20 

10 

15_ 

1.0 

8H16 DUAL 4-INPUT NAND GATE 
(high-speed) 

30 

6 

20 

1.0 

8H70 TRIPLE 3-INPUT NAND GATE 
(high-speed) 

30 

_6_ 

20 

1.0 

8H80 QUADRUPLE 2-INPUT NAND GATE 
(high-speed) 

30 

6 

20 

1.0 

8T18 DUAL 2-INPUT NAND INTERFACE GATE 
(high voltage to low voltage) 

9 

15. 

45 

7.0 

8T80 QUADRUPLE 2-INPUT NAND INTERFACE 
GATE (low voltage to high voltage) 

9 

25 

10.0 

1.0 

8T90 HEX INVERTER INTERFACE ELEMENT 
(low voltage to high voltage) 

9 

25 

10.0 

1.0 




Corning Glass Works 

1202 Plaza Building 
Australia Square 
Sydney 2000. 

Phone 27 4318 


Distributors 

Sonic Electronics Pty Ltd 
318 High Street 
St. Kilda, Victoria 3182. 
Phone 94 0492 


A. J. Ferguson Pty Ltd 
189 Flinders Street 
Adelaide ,S.A, 5000. 
Phone 23 1922 
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surface finish at low current densities. 
The characteristics of the electrolyte 
have an important influence on the 
quality of finish and further research 
in this field is needed. 

Tooling: 

The design of cathode tools is still 
an art rather than a science in that 
it depends less on fixed rules than on 
experience and a feel for the flow of 
current and electrolyte. The tool is 
shaped to carry current to the areas 
which are to be machined and has 
provision for an adequate flow of elec¬ 
trolyte. The electrolyte channels must 
give a smooth flow at stream speeds 
of several hundred feet per second and 
there must be no stagnant areas. It 
may be necessary to provide electrolyte 
outlets in the face of the tool and 
these will interfere with the flow of 
current, leaving pips or ridges in the 
work Which may be removed by a 
second operation. 

One of the greatest difficulties is to 
avoid flow irregularities which give rise 
to ripples and flow pattern marks on 
the machined surface. In some opera¬ 
tions, particularly shaping, the gap size 
will not be uniform. It is related to 
the angle of the surface to the direc¬ 
tion of feed, being smallest directly 
ahead of the tool and increasing round 
its flanks. The tool must have a cor¬ 
rected shape to allow for this varia¬ 
tion. 

A further correction may be re¬ 
quired to allow for the change in the 
properties of the dlectrolyte as it flows 
through the gap, due to the products 
of electrolysis, the increase in tempera¬ 
ture and the formation of gas bubbles 
in the electrolyte stream. Most tools 
are made of copper because of its high 
conductivity and resistance to corros¬ 
ion. In order to prevent the flow of 
current from surfaces outside the work¬ 
ing area they fare coated with insulat¬ 
ing material, usually an epoxy resin. 

Early development work on ECM at 
Bristol Siddeley was carried out on a 
100A machine of the company’s own 
design 'and two 500A machines sup¬ 
plied by Metachemical Machines Ltd. 
The company was interested in, among 
other things, the possibility of drilling 
holes having a depth to diameter ratio 
of 100:1 or more, which might be re¬ 
quired for cooling turbine blades. Holes 
0.06in. in diameter by 6in deep and 
0.1 Oin. in diameter by 12in deep were 
drilled at the rate of more than O.lin 
per minute with a good surface finish 
and to an acceptable standard of ac¬ 
curacy. This is not possible to do by 
conventional means and although suoh 
holes can be drilled by spark machin¬ 
ing the process is ten times slower and 
the surface finish poor. 

During this period also a method 
was developed for trepanning the ports 
in piston engine sleeves. The object 
was to avoid machining stresses which 
were thought to be a possible cause 
of occasional cracking in service. ECM 
of course met this requirement but, 
in addition, it was ten times faster 
than the normal maching procedure. 

However, an engine which has been 
in production for many years does 
not offer the best opportunity for in¬ 
troducing a revolutionary manufactur¬ 
ing process. The right time to do this 
is during the design stage of a new 
engine so that the new process can 
be exploited to the greatest advantage. 


TOOL FEED HEAD 



Basic electro-chemical machining plant. Electrolyte is supplied to the 
tool from the storage tank by means of a high-pressure pump. Tool 
and work-piece are in a spray-proof enclosure. 


RIGHT: Principles 
of electro-chemical 
shaping. The tool is 
placed close to the 
workpiece and metal 
i s removed a s 
electrolyte flows be¬ 
tween the two . 


BELOW: The elec¬ 
tro-chemical turning 
machine at the 
Bristol Siddeley 
works. This proto¬ 
type is in fact a 
modified Webster 
Bennet turning and 
boring machine . 


DC Power Supply 


0.02 -0.30 in/min 5 to 30V 



Vertical lines indicate 
current density: 

1000 A/in* at 0.1 in/min feed 
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EVEREADY 

TRADE MARK 



They also offer constant output voltage, long life and sealed maintenance-free 
construction. “Eveready” rechargeable nickel-cadmium batteries are suitable for 
a wide variety of commercial, industrial and military applications. Cell sizes range 
from 20 mah to 23AH in button, cylindrical and rectangular forms. 

FOR FURTHER DETAILS: 

Contact your nearest Union Carbide Sales Office or write to Union Carbide, Australia Limited 
167 Kent Street, Sydney. 

PRODUCTS OF 

‘Eveready’ and 'Union Carbide’ are registered trade marks. 



10 


ELECTRONICS Australia, February, 1968 







Fortunately Bristol Siddeley’s develop¬ 
ment of ECM has coincided very hap¬ 
pily with the design and development 
stages of the Olympus 593 for the 
Concorde. Consequently it has been 
possible to take advantage of the 
unique capabilities of ECM 'at many 
points in the design to make use of 
more complex shapes and more diffi¬ 
cult materials without a correspond¬ 
ing increase in manufacturing costs. 
ECM is used for the production of 
components ranging in size up to the 
delivery casing, which is some 4ft in 
diameter. In this particular example 
ECM is more than ten times quicker 
than conventional methods. 

ECM offers great benefits in the 
manufacture of components which 
would normally be profie milled, es¬ 
pecially if the material is difficult to 
cut. An example is the vane ends for 
sheet metal blades. Both the inner and 
outer forms are machined and there 
are, of course, two configurations — 
one for each end of the blade. Pre¬ 
cision forging is an alternative method 
of production but the thin walls pre¬ 
sent difficulties and it is ian expensive 
method for relatively small quantities. 
Again, ECM has proved to be more 
than ten tithes faster than milling and 
cheaper than forging. 

Compressor blades have also been 
successfully machined from close forg¬ 
ings by ECM. Six plunge operations 
are required, three on each side to pro¬ 
duce the root, the tip and the aero¬ 
foil section between. The. tooling for 
this type of work requires a good deal 
of painstaking development and it is 
not possible to avoid leaving a small 
rib between adjacent operations, but 
this can be blended by a final polish¬ 
ing operation. 

The Bristol Siddeley facility is 
equipped with conventional vertical and 
horizontal ECM machines and with 
drilling and turning machines. It is 
expanding rapidly and the capacity 
already exceeds 100,000A. 

The turning machines are of partic¬ 
ular interest. Their acquisition was 
prompted by the experience the com¬ 
pany has gained with a vertical lathe 
converted into a 5,000A electrochemi¬ 
cal turning machine by fitting a feed 
ram for the ECM tool in place of the 
normal tool post. This machine was 
used at first mainly for development 
but is now employed largely for the 
production of various components for 
the Olympus 593. 

Until this machine was built the 
field of application for ECM in which 
the workpiece is rotated and the tool 
covers only a part of the machined 
surface was unexplored. The method 
has been found to have many advant¬ 
ages — particularly for machining 
components with thin sections or deep 
narrow grooves. By designing the tool 
with the correct area, high accuracy 
and a good surface finish are obtained 
even where the total area to be mach¬ 
ined is large and the power available 
limited. Since wiith ECM there is no 
distortion due to residual surface stres¬ 
ses, it should be possible to machine, 
for example, a compressor disc with 
a minimum thickness of .02in, from 
material in the fully heat-treated con¬ 
dition. 

In ECM turning it is possible, by 
using a tool which deals with only a 
small area at a time, to obtain a 



An example of the complex 
shapes which can be made by 
electrochemical machining pro¬ 
cesses. The photo shows a 
machining blank for a vane 
end and the form reached after 
only three ECM operations. 



Trepanning the ports of piston 
engine sleeves avoids machining 
stresses and is very much faster 
than conventional methods. The 
tool is shown alongside the 
sleeve and the piece which is 
removed . 


reasonable machining rate with mode¬ 
rate power. On the other hand, it is 
equally possible to use very high power 
to achieve machining rates many times 
faster than is attainable by conven¬ 
tional means. Machines with 50,000A 
ratings will undoubtedly by produced 
within the next few years. 

ECM turning approaches conven¬ 
tional machining in that the tool deals 
with only part of the area to 
be machined at a time. It is not total 
area machining cf the kind for which 
ECM was originally developed. It 
thus combines the special advantages 
of ECM with the versatility of con¬ 
ventional cutting machines. 

A detailed examination of the re¬ 
quirements for such a turning machine 
have shown that it would indeed be 
extremely versatile and have universal 
applications to the manufacture of 
major engine components. The accom¬ 
panying illustrations show the form 
such a machine might take and some 
typical operations. Some of these have 
already been carried out both experi¬ 
mentally and in limited production 
with a reduction in the conventional 
machining time in excess of 10:1. 

The machine illustrated consists of a 
main frame similar to a large vertical 
lathe carrying a feed ram for the ECM 
tool in place of a tool post. Power 
from <a stabilised DC supply at up to 
24V at 10,000A is fed to the ram and 
also to the table through a slip ring 



One of the three machining 
operations on the vane end. 
Here the tool is shown which 
removes the core , together with 
the vane end in the condition it 
reaches after completion of this 


stage. 



Comparison of stator blades be¬ 
fore and after electrochemical 
machining operations. ECM 
enables the best surface finish 
to be obtained at the highest 
machining rate. Thin sections 
can be machined without burrs. 

and brush gear. Salt-wiater electrolyte 
is pumped to the tool though a filter at 
2501b/sq.in and 150 gal./min. The 
electrolyte is continuously circulated 
from the 1,000 gal. storage tank 
through a high-capacity, automatic- 
discharging centrifuge for the removal 
of metal hydroxides. A large heat ex¬ 
changer provides accurate temperature 
control. 

Such a machine offers an entirely 
new order of speed and versatility with 
the ability to carry out a whole range 
of operations which are either unecon¬ 
omic or impossible by conventional 
means. The conventional vertical or 
horizontal ECM machine is restricted 
to a single direction of feed, whereas 
the swivelling head of the turning 
machine enables plunge forming opera¬ 
tions to be carried out at any angle 
and in any direction — permitting 
operations on the inner surface of a 
ring-shaped workpiece—or it can be 
used for indexing, so avoiding the need 
for an expensive fixture. This versatility 
includes far more than turning opera¬ 
tions, and plant of this type can justi¬ 
fiably be described as being of uni¬ 
versal application. 

The availability of ECM for various 
machining operations on the Olympus 
593 for Concorde permits components 
to be made in difficult-to-machine 
materials and in more complicated 
shapes with substantially less machin¬ 
ing time than would be achieved by 
conventional methods. O 
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THE MAGNETIC PERSONALITY 


The nature of magnetism has come under intense scrutiny in recent years, 
following the discovery that all matter has magnetic properties. 


To the uninitiated, scientists discus¬ 
sing the magnetic personality of matter 
may sound like a crowd at a rummage 
sale. Their conversation is larded with 
enthusiastic references to bottles, mir¬ 
rors, tapes, saws, loudspeakers, cores, 
yokes, door fasteners, and a melange 
of other seemingly drab and half-for¬ 
gotten clutter to be found in any well- 
seasoned attic or basement. Such com¬ 
mon terms take on uncommon mean¬ 
ing, however, when employed by spe¬ 
cialists in the newly awakened field of 
magnetics—a field whose growth and 



diversification recently has propelled it 
into the vanguard of modern electronics 
research. 

The “bottles” and “mirrors” how¬ 
ever, are not physical objects but 
magnetic fields so powerful they will 
contain the hot electron-proton plasmas 
currently used by scientists in their 
determined effort to achieve controlled 
thermonuclear fusion. If they succeed, 
man will have a new and virtually in¬ 
exhaustible energy source at his com¬ 
mand. 

The tapes are also magnetic—iron 
oxides bound in synthetic resins and 
gathered on reels. Stored on these 
tapes are the colour and black-and- 
white images of much of current tele¬ 
vision programing, the symphonies and 
chorales of modern stereophonic sound 
systems, and the staccato “ones” and 
“zeros” of new computers and data 
processing equipment. 

The “saws” are a new wrinkle — 
pulsed magnetic fields so intense they 
literally drive atoms from the materials 
set before them, leaving behind ragged 
fissures much as a saw would do. 

Loudspeakers for reproducing sound, 
fSrrite cores for storing information in 
the memories of digital computers, fer¬ 
rite yokes for guiding the electron 
beams that sketch the pictures on your 
television screen, the alnico fasteners 
that pull your cupboard doors shut— 
these too are magnetic. So are key 
parts of the doorbell and the telephone, 
the electric motor and the dynamo, the 
radio and the electron microscope. 
Everywhere, in fact, magnetism and 
magnetic devices are enriching people’s 
lives on a rising scale. 

There are two prinaipal reasons for 
this. First, the success of modern 
atomic theory in explaining the sources 
and consequences of magnetism in 
matter has given man the means to 
produce and apply this protean pheno¬ 
menon in a growing variety of ways. 

Second, because of the little-known 
labours of J. L. Snoek and a team of 
Dutch scientists who managed in the 
early 1940s to conduct a series of in¬ 
vestigations into the nature and mag¬ 
netic behaviour of ferrites, there now 
exists a chemistry that enables 
scientists to produce a class of sub¬ 
stances whose magnetic properties are 
almost completely controllable. 

Not that magnetism was unknown 
or unused until this time. Recognition 
of its existence goes back at least 

The small pellet attracting the 
cluster of pins is no ordinary 
magnet but a slug of cadmium 
chromium selenide which be¬ 
comes a powerful ferromagnet 
when cooled to —321°F. 


3,000 years to ancient China and to 
the vanished kingdom of Magnesia, 
formerly in Asia Minor, from whose 
name the term “magnetism” is pro¬ 
bably derived. 

The first instrument known to em¬ 
ploy magnetism — the compass — 
was in use by navigators in the China 
Sea in the eleventh century, and on the 
other side of the world, was first de¬ 
scribed by the French crusader Peter 
Peregrinus of Maricourt in 1269. Pere- 
grinus also fathered the concept of 
magnetic poles. Still later, in 1600, Sir 
William Gilbert, physician to Queen 
Elizabeth, published a famous trea¬ 
tise on magnetism in wthich he sug¬ 
gested for the first time that the earth 
itself is a huge bar magnet. 

In short, the magnetic effects of at¬ 
traction, repulsion, and orientation (the 
compass) were well known and in lim¬ 
ited use by the end of the sixteenth 
century. None of this helped to explain 
what magnetism is or how it is pro¬ 
duced, however. Even the discovery by 
Michael Faraday, in 1831, of electro¬ 
magnetic induction — the principle by 
which a varying magnetic field can be 
made to initiate an electric current in 
a conductor or vice versa — only 
succeeded in producing still another, 
albeit profoundly valuable, effect. 

It is only in the past 100 years, with 
the recognition of the electromagnetic 
nature of light, the formulation of 
modern atomic theory, the discovery 
of the electron, and the development 
of quantum mechanics, that scientists 
have begun to unravel this mystery. 

It turns out that magnetism is as 
fundamental to the fabric of the uni¬ 
verse as the quantities of mass, elec¬ 
tric charge, and gnavdtation. All the 
basic building blocks of matter — the 
electron, the proton, and the neutron 
— have magnetic poles and join mag¬ 
netically (as well as other ways) to 
form the atomic elements from hydro¬ 
gen to uranium. In doing so, further¬ 
more, they usually join in such a way 
that the north pole of one is opposite 
the south pole of the other in an in¬ 
verted or antiferromagnetic posture that 
causes their tiny magnetic fields or 
“moments” to cancel completely. Vir¬ 
tually all atomic matter is bound this 
way, as is all molecular matter includ¬ 
ing that composing plants, animals, and 
man (himself. 

The reason for the “anti” designa¬ 
tion is that a handful of metallic ele¬ 
ments — iron, nickel, cobalt, and the 
rare earths dysprosium and gadoli¬ 
nium — were the first substances to 
be classified according to their mag¬ 
netic properties, and their atoms all 
proved to be exceptions to the above 
rule; that is, they combine “ferromag- 
netically” with north pole opposite 
north pole and south pole opposite 
south pole. Thus, instead of cancelling, 
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OF MATTER 

by Bruce Shore 


their magnetic moments add together 
cumulatively. Though few in number, 
these materials or combinations of them 
make the strongest magnets. For a long 
time, these were the only materials 
thought to display magnetic behaviour. 

In the early 1930s, however, a new 
class of magnetically active materials 
called ferrites came under investiga¬ 
tion at the research laboratories of the 
Philips’ Gloeilampenfabrieken in Hol¬ 
land, one of the world’s largest elec¬ 
tronics companies. It was as part of this 
effort that J. L. Snoek and his co¬ 
workers made their momentous find¬ 
ings during World War II. 

Ferrites are “ferrimagnetic” sub¬ 
stances; that is, they contain several 
atoms of unequal magnetism coupled 
anti-ferromagnetically in a distinctive 
pattern—called a spinel structure. This 
pattern repeats as the volume of the 
material grows, just as in the case of 
the metal links that make up a piece 
of mesh or chain mail. 

Since the magnetic atoms of such 
patterns or “links” do not completely 
cancel, because of their uneven mag¬ 
netism, the “links” have a net moment 
and, therefore, so does the material as 
a whole. 

Without qualification, it is these and 
similar materials — iron oxide com¬ 
pounds, in general — that have kindled 
today’s much publicised electronics 
revolution. Lacking these materials, the 
development of television, computer 
memories, audio and video tape, radar, 
and VHF, UHF, and microwave radio 
communications would have been 
greatly hampered, if not prevented. 

There are several reasons for this. 
For one, ferrites are electrical insu¬ 
lators. They can be used to sense and 
process radio waves oscillating at up to 
100 million cycles per second without 
sustaining the prohibitive electrical 
losses associated with the only other 
materials that have been tried in this 
job—the ferromagnetic metals. For 
another reason, even in bulk form, their 
north and south poles can be reversed 
easily and completely by the applica¬ 
tion of very small outside magnetic 
fields. This is what gives them the 
ability to store and process computer 
information in binary form. 

In microscopic, needlelike particles, 
too, ferrites can be frozen into plastic 
binders where they will still respond 
magnetically to the application of an 
outside field by altering the direction 
of their internal fields. This is the 
basis for their use in magnetic tapes. 

In yet another form, they make good 
permanent magnets, light enough to 
hold papers or other items to an 
upright metal surface without falling 
of their own weight. Also, because 
ferrites are really ceramics and are 
derived from abundant materials in the 


earth’s surface, they are extremely 
cheap to manufacture. 

The differences between ferro- and 
ferrimagnetism are not intrinsic, but 
originate in the divergent atomic 
mechanisms by which each is produced. 

All atomic magnetism arises from 
the existence, in certain atomic orbits, 
of electrons whose inherent magnetism 
is not cancelled by antiferromagnetic 
coupling to other electrons. There are 
approximately 25 elements in nature 
whose atoms incorporate such unpaired 
electrons. 

Since none of these atoms is able 
to neutralise its magnetism or magnetic 
moment internally, for reasons implicit 
in the quantum mechanical building 
codes that govern their fabrication, 
they attempt to do so by going outside. 

The ferromagnets are crystals built 
from atoms of equal magnetism 
assembled into tiny magnetic cadres 
or “domains” like soldiers in a parade 
square. Since all the members of the 
domain “face” in the same direction, 
magnetically speaking, their moments 
add together to give the domain a 
cumulative moment. 

Like a parade square, too, such a 
domain cannot keep adding “atomic 
soldiers” forever. Eventually, it reaches 
an optimum size, stops growing, and a 
new one is started. The members of the 
new one will “face” in a different 
direction, however, and those of the 
next in yet another until, as a result, 
all domain moments will effectively 
cancel each other. Thus, iron, fresh 
from the mine, seems nonmagnetic. 

Ferrimagnets, on the other hand, 
are crystals built from atoms of 
unequal magnetism assembled into 
domains in an antiferromagnetic pat¬ 
tern—again like a parade square, but 
this time with columns of atomic sold¬ 
iers facing alternately front, rear, front, 
rear. Ordinarily, this arrangement 
would cause all atomic moments to 
cancel. However, those columns facing 
front have greater magnetism than 
those facing to the rear, so a net 
moment for each domain develops 
and adds to that of every other 
domain. To neutralise such moments, 
ferrimagnetic materials such as ferrites 
arrange to balance them off against 
each other just as the ferromagnets do. 

The instant either ferromagnets or 
ferrimagnets are subjected to an out¬ 
side magnetic field, though, the 
magnetic moments of all their domains 
fall immediately into line and their 
true magnetic character manifests itself 
by the appearance of a collective 
moment for the material as a whole. 
When the outside field is removed, 
however, the domains reassert their 
independence and this collective 
moment begins gradually to decline. 

There are many more forms of 
magnetism, of course. For example: 



The dark streaks which closely 
resemble camouflage markings 
are actually magnetic domains 
in a garnet crystal. 


• Nuclear magnetism, which has 
led to such devices as proton magneto¬ 
meters used by archeologists to detect 
the presence of buried civilisations. 

• Paramagnetism, a dilute kind of 
ferromagnetism that has been used to 
help cool materials to within a few 
thousandths of a degree of absolute 
zero. 

• Metamagnetism, exhibited by a 
few substances that are antiferromag¬ 
netic at one temperature and ferromag¬ 
netic at another. 

• Diamagnetism, which derives 
from the orbital motion of the electron 
and not its internal nature. 

• Electromagnetism, which is creat¬ 
ed by the flow of electrons in a 
conductor or superconductor. 

But, to the electronics scientist, it is 
ferrimagnetism that holds the greatest 
fascination. This preference springs 
largely from the fact that in ferri¬ 
magnetism several different atoms ar¬ 
ranged in a distinct and repeating pat¬ 
tern are involved. Therefore, it is pos¬ 
sible chemically to shift them around 
within the pattern, to substitute other 
atoms for them, to isolate them one 
from another, and, in a word, to 
“tailor” the magnetism of the pattern 
with precision. 

Because of such finger-tip control, 
RCA has been able to devise some 
wondrous ferrites at its laboratories in 
Princeton, N.J., and at its electronic 
components plants in Indianapolis, 
Ind., and Needham, Mass., where they 
are presently manufactured for use in 
television yokes, radio and radar 
systems, and computer memories. 

In fact, under the leadership of Dr 
Philip Baltzer, Dr Peter Wojtowicz, Dr 
Irwin Gordon, Robert Harvey, and 
others at RCA Laboratories, new fami¬ 
lies of lithium ferrites for computer 
memories, barium ferrites for audio 
loudspeakers, manganese ferrites for 
use in phased-array radar systems, and 
still other varieties for application in 
magnetic tape have been developed 
(Continued on page 15) 
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Now! TEKTRONIX 


can supply the complete range of 
your Oscilloscope needs 

from the simplest... 


Tektronix 
Type 556 


Telequipment 
Serviscope Minor 


to the most sophisticated... 



and everything in between! 



As from January, 1968, products manu¬ 
factured by Telequipment Ltd., a subsidiary 
of Tektronix Inc., will be marketed in this 
country by Tektronix Australia Pty. Limited. 


TEKTRONIX 

Australia Pty. Limited 

FIELD OFFICES: 

Sydney: 4-14 Foster Street, Sydney, N.S.W. 2010 Phone 211 2666 
Melbourne: Suite 20, 67 Queens Road, Melbourne, Vic. 3004 Phone 51 1592 
Adelaide: 128 Gilles Street. Adelaide, S.A. 5000 Phone 23 2811 5625 
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WORLD'S FASTEST TYPESETTER 


A computer-controlled photocomposition unit announced 
in the U.S.A. by IBM is said to produce typeset material 
at unprecedented speeds. 


The new unit, called the IBM2680 
CRT printer, is the first of its kind 
to use the full capabilities of a com¬ 
puter. It can be used for a number 
of typesetting jobs, including books, 
newspapers, catalogues and directories. 

The system was designed to advance 
the new technology of automatic photo¬ 
composition by adding the speed and 
flexibility of computers. It is a special 
development effort, and the company 
plans to market the units to a limited 
number of users with 'high-volume 
typesetting requirements. 

(Photocomposing is one of the more 
recent methods of preparing type for 
printing, in which a positive trans¬ 
parency is first made of the material 
for subsequent use in the preparation 
of a printing plate. For a detailed 
description of the process, see the 
article “The Art Of Printing—Part 3“ 
in the November, 1964, issue of 
‘‘Radio, Television And Hobbies.”) 

The fastest photocomposing units 
previously available could generate 
about 1,000 characters a second. When 
linked directly to an IBM System/360, 
the 2680 CRT printer can deliver 
graphic quality type at speeds ranging 
as high as 6,000 characters a second. 
This is equivalent to setting up an en¬ 
tire (newspaper page in about 30 sec¬ 
onds, and a 300-page novel in less than 
10 minutes. 

Original copy is formatted by the 
computer and transmitted electroni¬ 
cally to the CRT printer, where it is 
displayed on the face of a cathode-ray 
tube. Simultaneously, the text is trans¬ 
ferred from the tube through lenses 
to a moving strip of photosensitive 
film. The film is later developed and 
used to produce printing plates. 

The 2680 CRT printer is operated 
completely under the control of Sys¬ 
tem/360. Draft copy is usually fed into 
the computer on paper tape or mag¬ 
netic tape, but it can be entered through 
any System/3 60 input device. The 
computer is then told the sizes, styles 
and formats of type to use, and is in¬ 
structed to prepare the text. A user can 
choose from a large variety of type 
styles and sizes—all stored magneti¬ 
cally in the system. 

The computer formats and justifies 
the copy, automatically hyphenating 
words that break between lines. It then 
commands the 2680 to write the 
finished text electronically on a 
cathode-ray tube. Simultaneously, the 
text on the face of the tube is picked 
up by a moving roll of photosensitive 
film or paper. Characters are positioned 
on the tube so that they appear in 
even lines of the same length on the 
moving film. Lines can be set up to 
50 picas (8-1/3 inches) long. 

The film—9.4 inches wide and up 
to 800 feet long—tis housed in a self- 
contained cartridge. The cartridge of 
exposed film is removed from the 2680, 
developed, and used to make printing 
plates. 


The IBM CRT printer is able to 
produce graphic-quality text because 
of the precision of its electronic writing 
system. Each character is transferred 
from the cathode-ray tube to the film 
as a series of microscopic strokes — 
800 of them to the inch. A typical 
television picture, by comparison, con¬ 
tains about 30 lines an inch. 

The unit also can be operated at 
200 strokes an inch to generate proof- 
quality text at rates of up to 10,000 
characters a second. It can connect 
with System/360 Model 30, 40 or 50. 
Included with the IBM 2680 is a 250- 
font library of 50 popular type styles 
in sazes ranging up to 18 points. The 
unit is being built to IBM specifica¬ 
tions by Alphanumeric Inc., Lake 
Success, N.Y. O 


recently and promise to advance these 
fields dramatically in the years ahead. 

From knowledge gained in his pain¬ 
staking studies of ferrites, Dr Baltzer 
has also succeeded in developing a 
new class of materials that are true 
ferromagnets, though they will not con¬ 
duct electricity. At present, they ope¬ 
rate only at very low temperatures. 
Eventually, however, they might well 
provide the basis for a family of new 
electronic components that includes 
magnetically activated transistors, dio¬ 
des, oscillators, and some radically dif¬ 
ferent devices such as “spin- 
wave” amplifiers for boosting radio, 
microwave, and even millimeter wave 
transmissions. 

Spin waves are generated in certain 
materials by electromagnetic waves. 
They result from the field of one 


The terminal of the computer¬ 
ised typesetter. The film is con¬ 
tained in the portable cartridges 
in the front of the unit . 


magnetic atom being pushed by the 
magnetic component of an incoming 
radio wave. This push is passed on 
immediately to the next magnetic 
atom and so on down the line like a 
pail of water being handed along a 
bucket brigade. Thus, the energy of 
the radio wave oscillating in space is 
converted to a magnetic disturbance 
propagating through a solid. In this 
latter form, it is believed, such energy 
should be subject to amplification by a 
number of highly developed techniques. 

From curiosity to compass to com¬ 
puter memory, magnetism has moved 
irresistibly through the centuries from 
the periphery of human affairs to the 
centre of some of our subtlest scientific 
and technological achievements. (Re¬ 
produced from “Electronic Age.”) H 


Part of a photographic positive for a telephone directory, set by the 
computerised typesetter . The whole page was typeset in eight seconds . 


MAGNETISM AND MATTER.. . continued 
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TOP: The control console , with 
its push-button controls and 
meters showing percentage 
Student response . 

CENTRE: From the multi¬ 
choice questions , students indi¬ 
cate what they believe to be the 
correct answer by pushing one 
of the numbered push buttons. 

BOTTOM: Close-up of one of 
the 97 student response panels. 
Each is equipped with six push 
buttons , five for answer selec¬ 
tion and a cancel button to 
allow reselection . 


U.S. University has 
Computerised Classroom 

A computerised lecture hall at Syracuse University, in the 
U.S.A., is providing new insights into the learning process 
in large classrooms. 


The 97-seat lecture hall in the 
university’s Samuel I. Newhouse 
Communications Centre has been 
equipped with an electronic “Student 
Response System,” designed to pro¬ 
vide “instant feedback” to the 
instructor on the performance and 
comprehension of his class. 

The experimental educational tool 
provides each student in the lecture 
hall with an electronic response 
panel. This enables the student to 
respond to multiple-choice questions 
posed by the instructor during brief 
pauses in a lecture presentation. The 
results are displayed to the instructor 
immediately. As a result, the instruc¬ 
tor has a rapid and effective means 
of measuring the effectiveness of his 
presentation — as he makes it. He 
knows whether to continue the pace 
and content of his lecture, to back¬ 
track and review previously present¬ 
ed material, or to accelerate the 
pace. 

Each student station is provided 
with six pushbuttons—five of which 
are used by the student in respond¬ 
ing to multiple-choice questions. 
The sixth button permits him to 
cancel or “erase” a choice and 
change his response. The system 
also may be used for polling and 
attitude measurement. 

The instructor’s console contains 
five meters that indicate the per¬ 
centage of students making each of 
the five multiple-choice selections. A 
sixth meter shows the toital percent¬ 
age of students responding to the five 
Choices. 

At the discretion of the instructor, 
the desired (correct) response can 
be revealed to the students by means 
of a central display unit in the class¬ 
room. Thus, if a student has selected 
the correct answer, he will receive 
Confirmation as soon as the system 
is locked. The consequences of such 
instant feedback—plus its effect upon 
student motivation and learning— 
are expected to offer new insights 
into the educational process. 

The system was recently tied 
directly to a remote, time-sharing 
General Electric computer in Schen¬ 
ectady, New York, so that individual 
student responses could be auto¬ 
matically analysed and recorded for 
further study by the instructor. The 
system can be locked by the instruc¬ 
tor to prevent changes or new 


entries, and student responses auto¬ 
matically transmitted to the com¬ 
puter. 

The computer analyses the 
answers, performs additional com¬ 
putations as programmed, and relays 
information back to the instructor. 
The results supplied by this 
“diagnostic tool” may then be put 
to useful work in many ways— 
ranging from the instructor’s deter¬ 
mination of individual homework 
assignments for his students to the 
modification of his own lecture and 
instructional communications mater¬ 
ials (such as movies, slides, and 
demonstrations). 

Equally important, the computer 
can provide the instructor with 
detailed information about individual 
student performance. This informa¬ 
tion—made available to the instruc¬ 
tor during or immediately after the 
class period—enables him to identify 
and assist students who are having 
problems. 

The computerised system was in¬ 
stalled at the university in early 
1967. Before the system was con¬ 
nected to the Research and Develop¬ 
ment Centre’s Computer, student 
responses had ito be recorded on 
punched tape, converted to punched 
cards, and then later processed at 
the university’s own Computation 
Centre. 

“Increased student enrolments — 
coupled with a shortage of instruc¬ 
tors — have encouraged educators 
to investigate technology such as the 
Student Response System as a means 
of increasing the effectiveness of 
learning in large lecture halls,” 
according to Dr DeLayne Hudspeth, 
of Syracuse University. 

“A major disadvantage of large 
teaching facilities — even when a 
well-qualified instructor is available 
—is die lack of interaction between 
student and lecturer. In answer to 
this problem, the Student Response 
System performs several functions. 
It enables the instructor to measure 
total class performance, individual 
student performance, and his own 
performance as well,” the Syracuse 
educator said. 

The system is being tested in 
courses in religion, sociology, 
psychology, statistics, education, and 
instructional communications. q 
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LUX**™™® AH UHEQUMEED 

FOR VALUE, QIUUTY 
AND PERFORMANCE! 


New vistas in electronics have been opened by the research division 
of the Lux Corporation, Japan’s leading manufacturer of high quality 
amplifiers and associated equipment. Engineering and wiring are most 
meticulous as detailed examination discloses. The NHK Broadcasting 
Network use Lux amplifiers — and the Olympic Stadium in Tokyo was 
equipped with Lux public address systems. Much Lux electronic circuitry 
carries world-wide patents and is exclusive to Lux amplifiers. As Aus¬ 
tralian agents, Encel Electronics Pty. Ltd. has selected a number of Lux 
models; in every case the unit offers remarkable value and is fully 
guaranteed. 


THE NEW LUX SQ-1220 SOLID STEREO AMPLIFIER 
OVER 100 WATTS R.M.S. TOTAL OUTPUT! 

The new and outstanding Lux SQ-1220 is rated at over 50 watts R.M.S. 
into an 8 ohm speaker load. Distortion is so minute it is difficult to 
measure even at high outputs. 40 transistors and diodes. Frequency 
response is 10 - 50,000 Hz. ± 1 dB. Provision is made for separate bass 
and treble controls In each channel, low and high filters, frequency, 
selectors and tape monitoring. Ask for complete ana unabridged specifi¬ 
cations for this sophisticated Lux amplifier. Performance can only be 
described as superlative. Encel price including Sales Tax $350. 



LUX S0UD STATE STEREO AMPUFIER — THE MODEL SQ-77T — $159 

Using silicon power transistors the SQ77T is rated at 30 watts R.M.S. 
in each channel with a 4-6 ohm speaker load. Frequency response is 
10-50,000 Hz. plus O, minus 3dB. Input sensitivity is 1.8mV for magnetic 
pickup or tape head, aux. inputs being rated at 200 mV and 800 mV. 
Controls include stereo volume, stereo balance, mode switch, treble 
and bass (separate controls for each channel), Input selector, headphone 
jack and switch, tape monitor switch, rumble and scratch filter switches, 
etc. Use of advanced circuitry and ultra-modern solid state devices results 
in complete reliability and unique musical performance. Inc. Sales Tax 
$159. Also available with timber case (SQ-77TW) — $169. 



THE LUX SQ-101 SOLID STATE STEREO AMPLIFIER — $189 

This fine silicon transistor stereo amplifier is rated at 80 watts peak 
power output and distortion is negligible at normal lounge room listening 
levels. Frequency response is 15-50,000 Hz. ± 2 dB. Sensitivities are 
3 mV. for magnetic cartridges, 1.8 mV. for tape heads, 250 mV. for 
Aux. 1 and 500 mV. for Aux. 2. Additional features of the SQ-101 include 
unique bass and treble control circuitry permitting changeable cross¬ 
over frequencies for both high and low ranges, high cut (scratch) filter, 
low boost (loudness control), tape monitor switch, speaker switch, head¬ 
phone jack and normal bass and treble controls. Used with 8 ohm 
speaker systems power output is 20 watts R.M.S. per channel. Two AC 
outlets are provided for tuners, etc., and a phase switch is standard. 
Read the review of the Lux SQ-101 in your July, 1967, issue of "Elec¬ 
tronics Australia”, page 124. Write or call for copies of this review. 
The audio excellence of this all silicon transistor stereo amplifier has 
universal appeal to music loversl Encel price including Sales Tax 
is only ----.. _ _ ...... „... _ _ $189 



THE LUX SQ-65-30 WATTS R.M.S. PER CHANNEL 

With a wide frequency response of 20-20,000 Hz. plus or minus IV 2 dB. 
at full output, the circuitry of the SQ 65 incorporates silicon diodes and 
P.P. 7868’s output being 30 watts R.M.S. in each channel. Input 
sensitivity is 4 mV. for magnetic p.u. Tone compensation circuits include 
a U.S. patented M.F.B. systems and new Lux NF electronics. Substantial 
grain oriented output transformers of unique design are responsible for 
the outstanding performance of the SQ65. Features include tape monitor¬ 
ing circuit, phase switch, blend control, speaker switch, headphone jack, 
scratch filter and rumble filter. The MFB circuitry is effective on normal 
speaker systems. Write for complete specifications. Inc. Sales Tax $199. 



THE LUX SQ-38D ... A MODERN TRI0DE STEREO AMPLIFIER 

An extremely high quality stereo amplifier with P.P. triode(6RA8) output 
stages. Frequency response is 20-20,000 Hz. ± 1 dB. and the external 
case is magnificent palisander veneer. Controls include mode switch, 
balance, volume, separate bass and treble controls for each channel, a 
function switch and a tape monitor press-in switch. Encel price including 
Sales Tax is $239. (Illustrated without cabinet to show chassis.) 



NEW LUX MOVING MAGNET STEREO CARTRIDGE 

The Lux T-15-M has been acclaimed as a brilliant performer by 
discriminating audio enthusiasts — frequency response is conserva¬ 
tively quoted at 20-20,000 Hz. and stylus pressure is from 1 to 2 V 2 
grams. Tracking angle is 15°, output is 5 mV. at 1 kHz. Stylus sizes 
available are 0.7 mil. conical diamond and the new elliptical diamond 
(T-15-ME). From a musical appreciation point of view the Lux T-15-M 
compares favourably with cartridges twice the Encel price . . . T-15-ME: 
$29.50. T-15-M (conical diamond stylus) inc. Sales Tax $24.50. 



ELECTRONICS (STEREO) 
RTY. LTD. 


Head Office: 

431 Bridge Rd„ Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564 
Australia’s Greatest Hi-Fi Centre "Wholesalers ‘Trade-ins accepted 
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NEWLY DESIGNED PRODUCTS! 


Combination Type Moulded Knob Series 

Any of your spodal order-Acceptoble 
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Fitted with Brass Insert for iin Shaft 
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ME 872 

Lacking by grub screw. 
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ME-840 
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ME-855 
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ME 863 



ME-868 


ME-873 


(SOLE AGENT) 


'./^ZEPHYR PRODUCTS PTY, LTD. 


I 


70 BATESFORP ROAD. CHAPSTQNE, VICTORIA—PHONE $6-7231 

MANUFACTURERS Of RADIO & mtTWCAl tOUIPWHT 4 COMPOMEWTS 

INTERSTATE AGENTS: 


Jacoby Mitchell & Co. 
Pty. Ltd.. 

469 Kent Street, 
Sydney. N.S.W. 


S.A. 

Neil Muller Pty. Ltd.. 
8 Arthur Street, 
Unley, S.A. 


TASMANIA 

Homecrafts-Tasmania. I N,ch 2 | s Radio & 
190 Collins Street, 31 Wellington"* Street. 
Hobart. Tas. I Launceston, Tasmania. 


D. K. Northover & Co., 
337 Wellington Street, 
Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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Artificial eye may provide "sight' for the blind 


Two research groups in California, U.S.A., are experimenting 
with systems that may eventually give blind people infor¬ 
mation about their surroundings by converting visual images 
to electronic signals which can be applied as rough outlines 
to the surface of the skin. 


of the blind person's back. Collins 
said they chose the back because they 
needed a large area that didn’t inter¬ 
fere with movement of the head or 
hands. Although the skin on the back 
lacks the acuity of the fingertips or 
lips, it seems to give acceptable results, 
he says. 



With the technique, called tactile 
image conversion, pictures from 
either a vidicon camera or a bank of 
photocells are reduced to a simplified 
dot-by-dot sketch on a selected area of 
skin. The dots are electrically trigger¬ 
ed reed-like “ticklers,” about the size 
of pencil points, whose vibrations in¬ 
dicate the outlines of the image. 

Though the technique is several 
years away from development even as 
an aid to the blind, it also promises 
to help busy people with sight. For 
example, airline pilots, whose eyes must 
already scan an awesome array of 
dials while landing a plane, could re¬ 
ceive such check-off information as 
engine condition and fuel level tac- 
tilely, thus freeing their eyes for other 
concerns. 

The skin can’t match the eye for 
resolution, but its input capacity of 
some 2MHz is comparable to the 
eye’s. Through point-for-point recep¬ 
tion, the skin can sense two-dimen¬ 
sional surface images without complex 
coding but with reasonable recognition 
of shapes. 

Researchers at Stanford Research In¬ 
stitute in Menlo Park and the Presby¬ 
terian Medical Centre in San Francisco 
face two major problems: they don’t 
know the actual bandwidth of the 
skin, and they can’t be sure that a 
blind person’s ability to move his 
camera in order to “range” an object 
can make up for the loss of three- 
dimensional representation. 

Preliminary results, however, indicate 
that a blind person equipped with such 
a system will have to do a great deal 
of interpolation of all his sensory in¬ 
puts. He will be limited bv the de¬ 
vices, not by his own sensory ability, 
but he should be able to spatially con¬ 
nect objects that confront him, the re¬ 
searchers contend. 

Tihe two research groups differ on 
which areas of the skin to use. Stan¬ 
ford has opted for the finger-tips. Its 
device is made up of a bank of photo¬ 


cells that activate a 1 x Uin array of 
piezoelectric two-layer crystal reeds. 

Stanford Research Institute hopes to 
increase the number of photocells and 
to use computer-generated images in 
further testing. Ultimately, the re¬ 
searchers would like to produce a 
portable “seeing eye” system that uses 
integrated circuits. 

Presbyterian Smith-Kettlewell In- 


With a chair-mounted 3-by-3-point 
matrix, Collins reports, test subjects 
have been able to distinguish squares, 
rectangles and the general size of 
objects. And the medical centre is 
now building a 400-line (20 points 
across) array to improve resolution. 

The skin appears to behave like the 
eye, Collins says. By shifting the 
image on the skin back and forth, re¬ 
searchers discovered that tactile 
acuity could be increased much as 


The elements of 
the Smith-Kettle¬ 
well Institute's 
system . The 
visual image is 
converted into a 
“tactile image ” on 
the back of the 
user . 


stitute of Visual Sciences, however, is 
using the subject’s back as the tactile 
centre. 

This system consists of a quasi¬ 
random, hand-held vidicon camera 
tube with a fish-eye lens, and an ortho¬ 
gonal logical switching matrix. It con¬ 
nects sequentially each element of the 
vidicon photocathode surface to the 
corresponding element of a polarised 
solenoid stimulator matrix with tips, 1 
millimetre in diameter, in contact with 
the skin. 

According to one researcher. Carter 
C. Collins, this matrix acts as a mech¬ 
anical image projector that impresses 
a two-dimensional vibrating facsimile 
of the outlines of an object seen by 
the camera tube on to a 10-inch-square 


COMMUTATOR 


moving the eyeball back and forth im¬ 
proves its vernier acuity. They also 
found that experienced subjects 
couldn’t distinguish between stimula¬ 
tors spaced closer than 10 millimetres 
apart while the average was 20 milli¬ 
metres. 

The reduced number of possible 
skin stimulators aids such systems in 
a practical way: it conveniently filters 
out the complexity of real-world 
images and produces easily compre¬ 
hensible shapes. 

Limited as they are, the devices 
offer the blind a brighter future. Bliss 
predicts that Stanford could develop 
an operable reading aid within two 
years. (“Electronics,” Vol. 4, No. 14.) 
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Take another look at 


Scope Soldering Irons quick¬ 
est heating — highest efficiency — 
greatest value. The Exclusive “Switch-Ring" 
is featured on the Deluxe Iron, while the 
revolutionary Miniscope offers an adjustable 
switch-lever for fingertip control. Vibroscope 
etches on any metal with lasting results. 


★ SPEED 

★ CONVENIENCE 

★ ECONOMY 

★ VERSATILITY 


MINISCOPE 

$ 5.28 


VIBROSCOPE 

$ 3.50 


DELUXE 


Both De Luxe and Mini¬ 
scope Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATIONAL Mini¬ 
scope and De Luxe operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a "National 
Scope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. $7.65 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT. KINGSGROVE. 2208. N.S.W. 50 0111 

VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 

202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND. S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


' PleasirforvraTdTree^lustrated literature and specifications 


□ □□□□ 


■ Wm. J. McLellan & Co. Pty. Ltd. 

I THE CRESCENT, KINGSGROVE. 2208. 


Name... 
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N.S.W. TELEPHONE 50 0111. 
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THE ELECTRORETINOGRAM 

a new optical research tool 


A device called an ''Electroretinogram'' developed by med¬ 
ical research workers in London for diagnosis of eye 
condition has proved to have wider application in researches 
into working of the human brain. 


LIGHT FLASH 


Broadly speaking the electroretino- 
gram perform the same function for 
the eye as the electrocardiogram per¬ 
forms for the heart or the electro¬ 
encephalogram for the brain. Both 
these are now used normally in treat¬ 
ment of patients, and it is hoped that 
the electroretinogram will likewise be¬ 
come used by ophthalmologists all 
over the world. 

In principle, the electroretinogram 
records the tiny electric currents or 
impulses that occur in the cells of the 
eye when they are stimuated by light 
or some other cause. These currents 
can be picked up by small electrodes 
which are attached to the patient, im¬ 
planted in him, or stuck on to a special 
version of the “contact lens’* (a piece 
of transparent glass or plastic, to 
overcome seeing defects, which fits 
over the eyeball and under the eyelid 
and which is in contact with the eye 
itself). 

The original purpose of the machine 
was to enable the doctor to tell whether 
the retina, that is the layer of cells 
at the back of the eye, which rs respon¬ 
sible for sending signals to the brain 
when light falls on it, was still working 
properly when it was impossible to 
look at it. 

The easiest way to picture this re¬ 
quirement is to consider the case of a 
person blinded by cataract, the disease 
which makes the normally transparent 
front surface of the eye opaque. Nowa¬ 
days it is possible to cure this condi¬ 
tion by cutting away the opaque lens 
and grafting in a transparent lens from 
the healthy eye of someone who has 
died and left his eyes for this purpose. 

There is, of course, no point in per¬ 
forming this operation if the retina at 
the back of the eye is not working. 
Usually the surgeon or ophthalmologist 
can tell if it is working by looking 
into the eye and performing tests 
through the transparent front, which he 
cannot do through a cataract-affected 
eye. The electroretinogram was the 
first machine ever made by medical 
science which could examine the eye 
without someone actually looking at it, 
and it is highly successful as a diag¬ 
nostic tool. 

The instrument was devised by a 
team under Dr Geoffrey Arden at the 
Institute of Ophthalmology in London. 
This is part of the same organisation 
as the world-famous Moorfields Eye 
Hospital, and virtually all the advanc¬ 
ed postgraduate training of eye specia¬ 
lists and the corresponding original 
research into eye-diseases for the whole 
of Britain is done there. After the 
machine was made in the laboratories 
of the institute, it was put to work 
in the clinics of the hospital. 


The latest development makes the 
electroretinogram one of the most ex¬ 
citing tools of advanced research on 
the brain. For, just as it can pick up 
the minute electric impulses in the eye, 
so by the addition of extra electrodes 
on the scalp of the patient, the cor¬ 
responding electrical impulses in the 




The retina (stippled) only pro¬ 
duces current when a light flash 
enters the eye. It responds so 
quickly that the current is 
measured immediately. 

brain can be recorded. It is becoming 
possible to track accurately the places 
in the brain where the incoming vision 
signals are processed. Similarly, there 
has developed greater sensitivity and 
accuracy in detecting exactly where in 
the eye the incoming light is turned 
into electrical nerve signals by photo¬ 
chemistry. 

To the scientists in the team, the 
eyes are part of the brain, not merely 
in direct physical contact. The ques¬ 
tions that are now being worked out 
are those of how much processing of 
the visual signals is being done at 
each level. What information does the 
eye send to the brain and how much 
sorting out and rejection has the eye 
done before it passes the signals on? 
How are patterns recognised? 

These medical scientists admit that 
their work borders on that being done 
by psychologists. They are confident 
that they are on the verge of com¬ 
pleting a map of the processes of 
vision. But they are careful to point 
out that this will not explain human 
perception. (“Spectrum,” No. 29.) O 
iiiuiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiifiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiiitiiiitiiiiiiiiiiitiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiimitiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiifiiiiiiinit 

INFRA-RED CAMERA AIDS DIAGNOSIS 

An infra-red camera for use in medical examination and diagnosis 
has been developed by Bofors of Sweden. It can be used for 
examination of burns, frost bite and skin grafts. If the supply of blood to 
a graft is inadequate, the reduced cell activity is readii'ly detectable as a 
temperature difference. Similarly, cancer can be diagnosed by detecting 
the heat radiated from tumorous growths, which are generally a few 
degrees warmer than a healthy part of the body. The camera could also 
be used in assessing the effectiveness of therapy for arthritic patients. 

The Bofors camera gives a continuous display of a thermal picture. 
The detector is an indium antimonide cell no larger than one square cm. 
Cell noise which would obscure the minute input signal has been re¬ 
duced by cooling the detector with liquid nitrogen. To assist picture 
analysis, the display unit is fitted with an isothermal device, which can 
be set so that all temperatures in a given range have the same luminosity. 

The system uses a mechanical scanning system similar to that of the 
early television systems. A hexagonal rotating drum and a pivoting mirror 
are arranged so that each element of the scene is sampled by the 
detector. Each line is composed of 250 elements and there are 125 lines 
in a frame. There are four frames per second. 
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The heavy black line shows the 
position of the “feeding cells” 
in this diagram of an eye. They 
produce current (heavy arrows) 
which is picked up by wires on 
the skirt near the eye, so that 
the eye is like a battery. As the 
eye rotates, the current alters, 
as shown. The retina (stippled) 
has been made thicker than it 
really is. 



















Stereo equipment 

Only Goldring have it this good 


For further information on these products send this coupon to your Goldring office. 

□ G99 Transcription unit Q Goldring ‘800’ cartridge □ Lenco P77 Transcription arm. 

NAME.=........'•. 

ADDRESS STATE. . 


From the ever-widening range of hi-fi equipment available from Goldring 


G99 Transcription Unit 

For enthusiasts requiring a unit of high transcription 
quality, but wishing to use a transcription arm of their 
own choice. Features an 8-lb. non-magnetic, diecast, 
dynamically balanced turntable—fully variable speeds—a 
vertical drive system and a neon-lit stroboscope. 

Wow and flutter is less than 0.2%-—rumble and hum are 
negligible. Turntable speed variation is less than 1% for 
13% mains voltage change. 


Goldring 
‘800’ free field 
Stereo Cartridge 

In this cartridge a very lightweight tube of magnetic 
material lies in a ‘free field' generated by a fixed source 
coupled to a low mass diamond point. It features low 
mechanical impedance (tracks at 1 to 3 grams), screening 
from external hum fields, gold-plated contacts. Stylus is 
replaceable. Rivals finest in the world. 

From the ever-widening range of hi-fi equipment available 
from Goldring. 


TECHNICAL SPECIFICATION 
Overall length of pick-up arm 330 mm. (13"). Diameter of 
pedestal 34 mm. (1.34"). Overall height with screening can 
150 mm. (5.9"). 

Maximum height adjustment 30 mm. (1.18"). Tracking 
length (turntable spindle to pedestal spindle) 210 mm. 
(8.27"). Stylus overhang 17.1 mm. (0.67"). Maximum ad¬ 


Lenco P77 precision 
Multi-Plane Transcription Arm 


justment of Stylus position 10 mm. (0.39"). Offset angle 
23° 12'. Tracking error 0.8°. Length of cable 1.10 m. 
(43"). Capacity (plug-in shell to amplifier input) 160 pF. 
Moment of inertia (without cartridge) 148 grs. 2 /mm. Low 
frequency resonance with cartridge of compliance 5 x 10~ 6 
cms./dyne=10 c/s. 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7. 

VIC.: 368 Little Bourke Street, Melbourne. 67-1197. W.A.: 91 Hay Street, Subiaco, Pertlu 8-4988. 

QLD.: 235 Edward Street, Brisbane. 2-3247. SA: 77 Wright Street, Adelaide. 51-5117. 
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TAPE-FED DRY BATTERIES 

ensure constant performance 


A new type of dry battery has been developed in which the 
electrodes are in the form of a tape wound on a spool. Energy 
is released when the tape is wound through an active region. 

by B. A. Gruber & Dr J. J. Byrne 


A conventional battery consists of a 
volume of liquid or semi-solid “elec¬ 
trolyte” in which two dissimilar elec¬ 
trodes are placed. When these are con¬ 
nected externally, a chemical reaction 
between the electrolyte and the elec¬ 
trodes occurs, and the energy of this 
reaction drives a current through the 
internal circuit. The battery inevitably 
“runs down” as the composition of the 
electrolyte and condition of the elec¬ 
trodes change with continued reaction, 
and much development has been 
necessary to produce batteries whose 
electrical performance is even approxi¬ 
mately constant throughout their use¬ 
ful life. 

Now the Monsanto Research Corpor¬ 
ation has developed a novel “dry tape” 
battery in which the reagents are stor¬ 
ed in a dry and stable form on a tape 
base, and are drawn into the elec¬ 
trolyte-saturated “activation zone” on 
demand. Thus, unlike the situation in 
conventional batteries, fresh chemicals 
are always available on the tape and 
the performance of the battery need 
not vary with time. 

Figure 1 is a schematic represent¬ 
ation of a dry tape battery. On the 
right-hand side is a roll of fresh, un¬ 
reacted tape made of a porous separ¬ 
ator coated on one side with fuel 
(anode) and on the other side with 
oxidant (cathode). The continuous 
porous separator also serves as the 
mounting base for the active battery 
ingredients. The electrolyte is stored in 
capsule form on the tape or in a 
separate reservoir. 

Electrolyte is released on to the tape 
just as it passes between the current 
collectors. The current collector area 
is variable and can be designed to 
increase at high drain-rates, keeping 
the current drawn from any given area 
of tape down to workable level. Once 
depleted, the spent tape, including the 
undesirable reaction products that 
often are formed as in conventional 
batteries, is removed from the dis¬ 
charge zone. 

The coated tape is the heart of the 
system. It carries thin foil magnesium 
on one side and a coating of oxidant 
with conductor material on the other. 
Tape thicknesses are normally between 
20 and 40 mils. So far, the electrolyte 
has been stored in plastic capsules at¬ 
tached to the tape or in a single 
separate reservoir. The use of micro¬ 
capsules embedded in the tape coatings 
has been examined, but this technique 
will require considerable improvement. 

This unique power source offers 


several unusual advantages: High elec¬ 
trical energy densities at high drain- 
rates; an extended shelf life; a constant 
power output during working life; 
power of unused tape maintained dur¬ 
ing use or disuse of the battery; a 
weight advantage, in that tape rather 
than spare batteries can be stored or 
transported; low internal impedance; 
the possibility of using chemical sys¬ 
tems with very high reaction energies, 
not now possible in conventional bat¬ 
teries; and flexibility of design (volt¬ 
age is determined by the number of 
tapes, and power by collector areas and 
tape speed. The drive may be manual 
or mechanical). 

Although it is still at an early stage 
of development, considerable progress 
has been made, particularly in exploit¬ 
ing highly energetic chemical systems 
in tape form. The performance of a 
dry tape battery using a conventional 
system (zinc and silver peroxide in a 


such as magnesium and lithium anodes 
with cathodes of periodate or nitro¬ 
compounds, or compounds of the 
fluoramine type containing nitrogen- 
halogen bonds, have been discharged 
successfully in tapes. 

One such magnesium/nitrogen-halo¬ 
gen system in aqueous electrolyte de¬ 
livers over 100 watt-hours per pound 
(excluding hardware) at 20 sq. ft. and 
2.0V per cell. A lithium/nitrogen- 
halogen system in an organic elec¬ 
trolyte delivers over 200 watt-hours 
per pound at 4A/sq. ft. and 3.0V per 
cell. 

Thus the practical possibility of a 
dry tape battery competitive with con¬ 
ventional types has been demonstrated, 
and several basic development aspects 
have already been examined — elec¬ 
trolyte delivery, collector design, mul¬ 
tiple tape operation, and drive mech¬ 
anisms. Further development will de¬ 
pend on specific applications of those 
performance advantages that are not 
obtainable from other batteries. 

For example, because of its indefin¬ 
ite storage life and ease of activation, 
a dry tape battery unit could readily 
provide emergency power for a variety 
of electrically powered devices. Such 
a power source may have a place in 
beacons, navigational aids, signals and 


Spent tape 




Current 

collectors 


Electrolyte 

activation 


Coated 

tape 





— 


Figure 1. Schematic diagram of the dry-tape system . 


potassium hydroxide electrolyte) illus¬ 
trates its ability to perform well at 
high drain-rates: one-inch-wide tape 
running at 0.2in per minute can de¬ 
liver 1.5 watts at a current density of 
150A/sq. ft. The delivered energy 
density for a complete tape plus elec¬ 
trolyte is 64 watt-hours per pound, a 
very high value, though this weight 
excludes that of the collectors and an¬ 
cillary hardware. For comparison, a 
complete lead-acid battery delivers 
about 10 watt-hours per pound and a 
silver-zinc one 30 watt-hours per 
pound. 

Systems with considerably more en¬ 
ergy have been developed under a pro¬ 
gram funded by the National Aero¬ 
nautics and Space Administration. A 
number of highly reactive materials 


controls in remote locations where 
long unattended operation is needed. 
The reliability and transport logistics 
of the dry tape could be quite import¬ 
ant for these uses. Dry tape batteries 
may also be of interest as a constant- 
power source for various appliances— 
toys, mechanised signs, and displays. 
In addition, they could provide reliable 
short-term, high-power surges under 
adverse ambient conditions, as for ex¬ 
ample in cold-weather engine starting. 

These are all just possibilities at the 
present time. Considerable work will 
be required before a dry tape battery 
is operational. But the first steps 
have been taken and the results are en¬ 
couraging. 

(“New Scientist,” Vol. 35, No. 553) 
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Now...a completely 
portable, 
professional 
quality, solid-state 
recorder 
from Tandberg 


THE NEW 

TANDBERG 

“SERIES 11”! 


Simon Gray proudly introduces a completely new, efficient, portable 
recorder from the world’s leading manufacturer of high-fidelity recorders 
... the TANDBERG organization. 

TANDBERG SOUND has become an international symbol for reality and 
natural sound reproduction ... the sound of TANDBERG quality is 
unmistakable. The “Series 11" is no exception. 

The “Series 11" is a battery driven monaural recorder designed for 
professional and semi-professional use. Three speeds are featured — 
716, 3% and 17a ips. Operation is simple ... the one control selects 
fast forward, rewind and normal drive for recording or playback. Push 
buttons are used to select recording or playback modes. Recording 
level is indicated precisely on a VU meter. An automatic gain control 
facility is also incorporated and can be selected when required. Control 
of recording is very simple; monitoring off the tape is facilitated by 
three heads and separate record and playback amplifiers. In addition to 
separate record, erase and playback heads, provision has been made for 
the addition of a fourth head to permit movie camera synchronisation. 
Mixing is possible as separate controls are provided for microphone and 
line inputs. Sensitivity is 5 mV. for the 10 K ohms Low Level input, 
100 mV. for the 200 K ohms High Level line input. The microphone input 
sensitivity is 0.1 mV. at 200 ohms (balanced). 

Power is provided by ten standard “D" type IV 2 volt cells available in 
any store. An electronic speed regulator ensures precise speed ± 1% 
during the entire life of the batteries. An optional AC power supply is 
available as well as an over-the-shoulder carrying bag, headphones and 
the popular Tandberg Model TM4 dynamic microphone. For the TM4 a 
balanced input with an impedance of 200 ohms is provided — a balanced 
output of 600 ohms may be used for external tape recorders and copying 
purposes. 

The circuit contains 41 transistors and 10 diodes. Frequency response 
is 30-20,000 Hz. at 716 ips, 30-13,000 Hz. at 3% ips and 30-7000 Hz. at 
1% ips. Wow at 7Y2 ips is better than 0.1%. Signal to noise is 58 dB. 
unweighted. Total weight including batteries is only 1116 lbs. Dimensions 
are 13" x 4" x IOV 4 ". 

The Tandberg “Series 11” accepts 7" spools with the lid open and 5" 
spools with the lid closed. The performance of this versatile recorder is 
quite outstanding. Audio quality, signal-to-noise ratio, freedom from dis¬ 
tortion and wow . . . these are the features that set the “Series 11” 
apart, as they satisfy professional standards. 


The Tandberg “Series 11” is available from Simon Gray offices and 
representatives in all states; it is backed by Simon Gray service facilities 
throughout Australia. 


Australian National Distributors: 

Head Office: 

28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154*158 Arthur St., New Farm, Brisbane. Tel. 58 1422| 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Communication expansion in W.A. 

Broadband communications systems costing millions of 
dollars are planned for installation by the Post Office over 
the next few years in Western Australia. The $8 million 
east-weat microwave installation program should be com¬ 
pleted late in 1969. The first stage (Perth/Northam) is 
now in use, but the second (Northam/Port Pirie), is a mammoth 
project involving over two years’ work. In addition to the 
major Perth/Carnarvon coaxial cable project, now in progress 
and due for completion in 1969, the following projects are 
planned: 

An increase of 300 channels on the Perth/Bunbury coaxial 
cable to be completed by 1969; 

A microwave system, Perth/Katanning, for completion this 
year with Narrogin to be added to the system in 1968/69; 

A coaxial cable system from Northam to exchanges in 
the agricultural area to the north by 1969 — to be used 
also as ian alternative system Perth/Moora; 

A microwave system, Bunbury/Bridgetown, for completion 
in 1969 with Bridgetown/Katanning to be added later; 

The Perth/Carnarvon system to be extended to Port Hed- 
land in 1970 either by a microwave system or by building 
up the present overhead wire route. 

Apart from the high-capacity broadband systems, an ambi¬ 
tious program of trunk line installation^ is being carried 
out this year. 32 systems, each of 12 channels, Will be 
provided throughout the State compared with 13 last financial 
year. In 1968/69, 39 twelve-channel systems will be provided. 
Automatic telephone exchanges will be installed at Narrogin, 
Katanning and 31 other centres. 

Determining authorship of writings 

At the IFIP (International Federation for Information 
Processing) Congress 68, one of the world’s foremost experts 
in the employment of computers in literary studies — 
the Reverend Andrew Morton — will present a paper on 
this subject. The paper will summarise the current “state 
of the art” and will look in detail at the three problems 
of determining authorship, relative and absolute dating of 
works, and the relationship between different texts. 

The Reverend Morton’s current work, which will also be 
considerered in the paper, includes the supervision of the Homer 
Project being conducted at a number of British Unviversities. 
The first experiment on Homer will examine two passages 
— the last book of the Odyssey, and the description of the 


building of the Achaean Wall in the Iliad — believed by 
some scholars to be late additions to the poems. 

IFIP Congress 68 is to be held in Edinburgh, Scotland, 
from the 5th to the 10th August, 1968. It is expected that 
about 4,000 computer experts from all parts of the world will 
attend. Further information is available from the Congress 
Office, 23 Dorset Square, London NW1, U.K. 

Data system for mining company 

In 'the rapidly developing ore mining areas in the north¬ 
west of Western Australia, there is a need for efficient 
communications between the mine sites and respective head 
offices hundreds of miles away in the south. The Mount 
Goldsworthy Mining Co. has recently improved its communica¬ 
tion system by the installation of a medium speed data trans¬ 
mission equipment, GH205, supplied by Standard Telephones 
and Cables Pty. Ltd. 

The equipment has a high information transmission rate 
and operates over the Post Office switched telephone network. 
It has inbuilt automatic error detection and correction facilities 
which are claimed to effectively eliminate any errors introduced 
during transmission. 

There are three terminals in the data system; one at 
the company’s head office in Perth, another at the iron ore 
mine at Mount Goldsworthy 80 miles inland from Port Hedland 
(which is 1,200 miles north-west from Perth), and a third 
at the administration centre at Finucane Island off the coast 
of Port Hedland. This system replaces a telex link between 
Perth and Port Hedland, with teleprinter links from Port 
Hedland to the other sites. 

New ATDA chairman elected 

Sir Samuel Jones was elected chairman of the Australian 
Telecommunications Development Association (ATDA) follow¬ 
ing the annual general meeting of the association held in 
Sydney recently. Sir Samuel, who is managing director of 
Standard Telephones and Cables Pty. Ltd., has been a coun¬ 
cillor of ATDA for many years. He is also the President 
of the Australian Institute of Management, a vice-president 
of the Metal Trades Employers’ Federation, a member of the 
Institution of Engineers, and is closely associated with the 
Institution of Radio and Electronics Engineers, Australia. 

Sir Samuel succeeds Mr N. M. Dunn, who retired after 
a four-year term as chairman. Council members at the annual 
meeting paid tribute to the energetic work of Mr Dunn during 
his term as chairman. During this time, they said he 
revived the ATDA from a dormant body to an authoritative 


Sir Richard Woolley, the Astronomer 
Royal, reclines in the observers chair 
when using the new 98-inch Isaac 
Newton telescope at the Royal Green¬ 
wich Observatory in Sussex, England. 
This is the largest optical telescope in 
Western Europe, being exceeded in size 
only by the Mount Palomar 200-inch, 
the Mount Hamilton 120-inch , the 
Mount Wilson 100-inch (all in the 
LJ.S.A.) and the Russian 103-inch. The 
mirror is 98.2in in diameter, 16.1 in 
thick at the edge, concave to a depth 
of 2in at the centre, and weighs 9000 
pounds . The instrument, housed in a 
90ft high building, was designed by 
Grubb-Parsons of Newcastle-upon- 
Tyne, Northumberland. 



ELECTRONICS Australia, February , 1968 


25 













ELECTRONICS Australia, February, 1968 

_ 


SPECIFICATIONS 

Y AMPLIFIER Attenuator: Step*. .1 and .02 (Frequency Compensated 
Sensitivity: Better than 1 Voit p-p/cm. 

Response: 5 c/s to 1 Mc/s within -3db. 
continuous v variable. 

Input Z: 1 Megohm shunted by 20pf max. 

X AMPLIFIER Sensitivity: Better than 3V P-P/cm. 

Response: I S c/s to 400 Kc/s within -3db. 

Input 2: 2.2 Megohms approx, shunted by 60pF max. 

TIME BASE: Freg.: 10-100 c/s: 100 c/s—1 Kc/s: 1 Kc/s-10 Kc/s: 

10 C/s-10 Kc/s. Continuously Variable. 

POWER SUPPLY: 240V: 50/60 C/s: 36VA approximately. 

DIMENSIONS: 4’*in x 7> 4 ln x 13 5/B'n. 

WEIGHT: 11 pounds. 

PRICE: $110 plus I2i% SALES TAX. FIS all State capital cities. 


MODEL K-142 VT VM 


KEW 


• EASY-TO READ 6" SCALE 

• SIMPLE TO USB 

• RELIABLE 


SPECIFICATIONS 

__ ___ nges. 

In port R: 20.000 Ohms. Load SOuA FSD. 

Accuracy: Better than plus or minus 3 p.c. FSO. 

PC Current: 0-10 Amps in 8 ranges. 

Accuracy: Better than plus or minus 3 p.c. 

AC Volts: 0 to SOOOV in 6 ranges. 

Input B: 5000 Ohms. Load 200uA FSD 
Resistance: 0 to 20 Megohms in 3 ranges. 

Battery: 7 5 Volts. 

Decibels: —20 to +50 in 4 ranges (Odb equals imW in 600 ohms). 
Frequency: 10 Ha to 100 KHx (2.5V. 10V and SOV). 

Response: Error plus or minus 0.5 db FSD. 

Sire: 7’ain x 6»*in x 4’jin. 

Weight: 3.3 pounds. 

PRICE $42.00 


IS ABBOTSFORD ST.. 
NTH. MELBOURNE. 
(30-2491.2) 

JM 14/67 


BRANCHES: 

ADELAIDE: 

652 SOUTH ROAD. 
GLANDORE. <53-8117) 


BRISBANE: 
56-74 EDWARD ST. 

(26-467) 


PERTH: 

C. F. LIDDILOW A CO.. 
2S2 WILLIAM ST.. 
PERTH. <26-1102) 


TASMANIA: 

k. w. McCulloch p. l. 

P.O. BOX 606G. 
LAUNCESTON. (2-5322) 


KIKUSUI 

• 5Hz to 1MHz 

• COMPACT 


JACOBY, MITCHELL & Co. 

469-475 KENT STREET, SYDNEY 


Pty. Ltd 

(26-2651) 


MODEL 539 

• 3" SCOPE 

• PORTABLE 


KEW 

MODEL K-140 MULTITESTER 

• 27 RANGE 

• ELEGANT 

• RUGGED 


SPECIFICATIONS 


DC volts: 0 to 1.500V FSO In 7 ranges <15KV or 30KV. using HV probe). 
AC Volts 0 to 1.500V FSO (sine-wave) in 7 ranges (Peak to Peak) 0 to 
4000V in 7 ranges. 

Resistance: 0-1000 Megohoms In 7 ranges. 

Input R: DCV 11 Megohms <1 Megohm In probe)._ 

Accuracy: DCV 3 p.c. ACV 5 P.c.. Ohms 3 p.c. FSD. 

Decibels: —20 to +65dB. 

Zero Centre for adjusting FM detectors._ 

Response: Plus or minus 3 p.c.. 50Hz to 5Q0KHz. (AF/RF): Plus or 
minus 5 p.c. 30 Hz to l.&MHz: 10 p.c. ISHz to 10MHz. 

Meter: 0 to 195uA DC. 

Size: 7'jln x 6* 4 ln x 4 1-8ln. 

Weight: 4.5 pounds. 


PRICE $51 (Proto extra). 
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mouth-piece of the industry. Under his guidance, the main 
aims oi the association have been: 

To ensure that an adequate proportion of the nation’s 
resources are devoted to -the development of Australia’s tele¬ 
communications and the growth of the industry. 

To co-operate effectively with Governmental personnel, 
departments and associated organisations in helping to fulfil 
Australia’s programs in telecommunications fields. 

To make the public aware of the work being done by 
the industry and its importance to Australia’s economy and 
progress. 

The annual report of the association tabled at the 
meeting includes statistics which show that there are 195.3 
million telephones in the world. Australia ranks seventh in 
the world for the number of telephones per 100 of population, 
and tenth for the total number of instruments. At least 
ten countries have a higher unit rate of increase in new 
instruments, while at least 20 countries have a higher per¬ 
centage rate of increase. 


new building to house the equipment is due for completion in 
the 1969-70 financial year. 

Subscriber trunk dialling facilities are being extended so that 
by the end of this financial year, about 70,000 Adelaide telephone 
subscribers should have facilities to dial all the Eastern States, 
including Tasmania. An extension of the Adelaide-Melbourne 
S.T.D. facility came into operation recently, allowing direct 
dialling to Sydney. 

New VHF receiver from Eddystone 

A completely solid state VHF receiver has been developed 
by Eddystone Radio Ltd., a Marconi company, of Alvechurch 
Road, Birmingham 31, England. Designated the 990R, it can be 
operated directly from a battery supply or from a mains power 
unit which forms an integral part of the receiver. The complete 
tuning range extends from 27 to 240MHz covered in four 
switohed bands. The local oscillator arrangements provides free 


P.M.G. developments in South Australia 

The Postmaster-General, Mr Alan Hulme, forecast recently 
that several low-powered television stations would be established 
in South Australia over the next few years to serve pockets of 
population not now receiving television programs or receiving 
only an inadequate service. Locations for these stations are still 
being investigated by the Australian Broadcasting Control Board. 
Meanwhile, possible sites for the high-powered station to be 
established to serve the Renmark area are also being examined. 
This station could begin operating in 1970. 

The National broadcasting station 5AN will receive a power 
boost from 10KW to 50Kw this year to align its power output 
with 5CL, also located in Adelaide. It is planned to transfer the 
5PA transmitter now at Penola to a site near Naracoorte. A 


The Eddystone 990R receiver with top removed 
during tests. 


Mr Alastair Carter, a British engineer, shows his new 
“ engine-in-the-wheel” unit , claimed to be a big break¬ 
through in electric car design and soon to power his 
“Coaster” car . Fitted within the hub on each rear 
wheel, the combined engine and brake is so light 
that it can be carried by a man in one hand. Al¬ 
though the car has a range of only 50 miles, the 
power output is such that it can rival the acceleration 
of a Mini. (See “Electric Vehicles /' Electronics Aus¬ 
tralia. October and November , 1967.) 


running throughout the range of the receiver, or permits up to 
eight crystal controlled channels to be selected. 

Filters are included to give bandwidth of 30KHz and 200KHz, 
although other bandwidths can be provided. The receiver is 
equipped with an internal crystal calibrator, giving reference sig¬ 
nals at 30MHz intervals. It has a tuning meter and a muting 
system which silences the receiver in the absence of a signal. 
There is an output from the unit to operate an external loud¬ 
speaker (a small internal unit is provided), a 600-ohm output 
for remote lines, and provision for a telephone headset. 

Ultra-sensitive TV camera 

A television camera developed in Britain is claimed to be 
sensitive to light so dim that it would be difficult or im¬ 
possible for a human eye to make out. The heart of the 
device is a new camera tube, developed by the English Electric 
Valve Co. and called the Isocan. The Isocan can be used 
to take cine film or still pictures in the dark, and after 
amplification gives a high quality television picture of either 
625 or 1025 lines. 

The new camera will have many applications, but one 
where it will have special value is astronomy, where the light 
from distant stars is very faint. Huge telescopes, like the 
200-inch one at Mount Palomar, have had to be built in 
the past to collect enough of the dim Kght to make a good 
picture. The Isocan camera is said to be capable of doing 
the same job in conjunction with only a 24-inch aperature 
telescope. 

Satellite link for Chile 

General Telephone and Electronics Corporation of the U.S.A. 
has been awarded a contract to provide Chile with the first 
permanent satellite communications earth station in South 
Amerioa. The station, to be completed by July, 1968, will be 
installed at Longovilo, approximately 75 miles south-west of San¬ 
tiago, the Chilean capital. It will serve as a ground terminal for 
voice, television and data communications to and from an 
Intelsat II satellite now in synchronous orbit over the Atlantic 
Ocean, and with an Intelsat III satellite to be launched in 1968. 

Under the terms of the contract. G.T. and E. will be re¬ 
sponsible for all phases of the project—site preparation, system 
design, production and installation of communications equip¬ 
ment, and operation. The Longovilo station will transmit signals 
to the satellites from a dish-shaped antenna, 97ft in diameter and 
weighing more than 200 tons, which will be able to rotate at 
one degree per second and track orbiting bodies to within 
2/100ths of a degree at 22,300 miles. 
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Mini-fi is a remarkably fine miniature speaker 
system! True high fidelity sound makes the music 
you enjoy even more wonderful — and the 
superbly finished, minimum dimensions suit any 
room decor. Power handling is 15 Watts RMS — 
sufficient to meet almost any need. Mini-fi has 
the performance and specifications demanded 
by discriminating hi-fi enthusiasts. Make it a point 
and enquire about Mini-fi. Quality audio dealers 
are stocked with Mini-fi miniature speaker 
systems now. 
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Coaxial line formula 

Disk-shaped supports for rigid coaxial 
lines are sometimes trimmed for smaller 
step discontinuities in the centre conduc¬ 
tor and reduced reflections in the line. 
Until recently, however, there was no way 
to find the effective dielectric constant 
when the support was cut back, so the 
compensating undercutting could only be 
estimated. Now an equation developed by 
J. E. Cruz, at the National Bureau of 
Standards Radio Standards Laboratory in 
the U.S.A., gives the effective dielectric 
constant of multi-dielectric coaxial section 
enabling radio engineers to determine the 
exact undercutting necessary. 

Mr Cruz validated the equation by pro¬ 
ducing supports having different configura¬ 
tions but, according to the equation, the 
same effective dielectric constant. When 
tested in transmission lines their dielectric 
constants were found to be virtually iden¬ 
tical. Details of the formula and other 
information may be obtained by writing 
to the N.B.S. Office of Technical Infor¬ 
mation and Publications, Room A500/ 
101, Washington, D.C. 20234, U.S.A. 


Measuring metal fumes 

The British Non-Ferrous Metals Re¬ 
search Association has developed an in¬ 
strument that measures instantaneously the 
concentration of metal fumes in the 
atmospheres of factories. It is highly 
sensitive to variations in the level of 
fumes and allows hazardous operations to 
be pinpointed quickly. Calibrated for 
monitoring lead and oadmium fumes, it 
can readily be adapted for the detection 
of the fumes of other metals. The instru¬ 
ment, based on the technique of atomic 
absorption, is manufactured by Telsec 
Instruments Ltd., Sandy Lane West, Little- 
more, Oxford, England. 


Protective clothing 
for linesmen 

Workers on high tension electricity lines 
wearing clothes made of carbon yarn 
and fibreglass are claimed to be com¬ 
pletely protected up to 135KV and to be 
able to handle live wires carrying up to 
765KV if certain precautions are taken. 
The garments are based on the Faraday 
cage effect, which is that a conductive 
surround protects the occupants from elec¬ 
trical fields. The protective suit, produced 
by Fyrepel Products of Newark, Ohio, 
U.S.A., consists of hooded jacket, trousers 
and gauntlets, worn over normal clothing, 
and looking rather like space suits. 

Solar generators for 
satellites 

Ferranti Ltd., Oldham, Lancs., England, 
has received an order worth over $640,000 
from the MESH Consortium to provide 
solar generators for the ESRO TD1 and 
TD2 satellites. The ESRO-TD contract 
was awarded to MESH (a Consortium of 
Engins Matra of France, ERNO of West 
Germany, SAAB of Sweden and Hawker 
Siddeley Dynamics of Britain) early last 
year, and is the fourth ESRO satellite 
project. The satellites are due to be 
launched in 1969 and 1970. 


Radio telephone service 

Full-time radio telephone services are 
now available between Australia and 
Tirama in Albania, and Carriacou in the 
Grenadine Islands of the West Indies. 
Calls to Tirama are connected through 
London. The Carriacou service is an ex¬ 
tension of that previously existing between 
Australia and Granada in the West Indies, 
routed through Montreal and Barbados. 

Mars data system 

Two Mariner spacecraft, scheduled to 
be launched to Mars in 1969, will carry 
Data Automation Subsystems (DAS) de¬ 
veloped by Litton Industries. The Marin¬ 
ers, each weighing about 8001bs will 
check the Martian atmosphere, photo¬ 
graph the planet, and gather data for 



This cable terminal building in 
Sardinia, one of Italy’s off-shore 
islands, is part of a 260-mile long 
direct current transmission sysP 
tent designed and engineered by 
the English Electric Company 
Ltd., London. The system, which 
links the island with the Italian 
mainland at Tuscany, includes the 
world’s longest underwater power, 
line. Special converter stations 
are used to change AC to DC 
and back again at each end of 
the link . 


design of landing capsules. The DAS is a 
digital system with a flexible memory and 
will transmit information to earth after 
the craft have passed Mars. The DAS 
serves to control data flow from the 
spacecraft’s scientific instruments (two TV 
cameras, IR and UV spectrometers, and 
IR radiometer) to the data storage sub¬ 
system and the telemetry link with the 
Earth. 

In October, 1967, scientific data from 
the successful Mariner Venus spacecraft 
was transmitted by Litton DAS. The system 
accumulated information from each of five 
experiments (UV photometers, dual fre¬ 
quency radio propagation, trapped radia¬ 
tion detector, helium magnetometer, and 
the solar plasma probe), reduced this in¬ 
formation to a common digital form and 
rate and fed it to the radio transmitter 
telemetry channel at proper intervals. 


Mackay commercial TV 

Following on-the-spot inquiries in Mac¬ 
kay recently by the Australian Broadcast¬ 
ing Control Board, the Postmaster- 
General, Mr Alan Hulme, has approved 
the reconstruction of Mackay Television 
Ltd., the company to which it is proposed 
to grant a licence for a commercial 
television station in the Mackay area. 

Mr Hulme said that following 
the board’s inquiries and developments re¬ 
sulting from them, the company was in 
the fortunate position of having 
as sponsor shareholders two substantial 
local business enterprises — Mackay 
Theatres and the “Daily Mercury” — as 
well as the company which operated TVQ 
at Townsville. A public issue of shares 
would be made and preference would be 
given to applications from people living 
iln the area to be served by the station. 


Postcode computer 

Computer programmers working in Mel¬ 
bourne have developed a new program 
which enables an IBM System/360 Model 
50 to insert postcodes automatically into 
company mailing lists with thousands of 
names and addresses. The machine is 




Dr John G. Bolton. 


Prof. Bernard Mills. 
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Two radio astron¬ 
omers, Dr John G. 

Bolton, of C.S.I.R.O., 
and Profesor Bernard 
Y. Mills, of the Uni¬ 
versity of Sydney, 
share the 1967 Bri- 
tiannica Australia 
Award for Science. 

Each received a gold 
medal, citations and a 
cheque for $5,000 at 
a dinner held at the 
Wentworth Hotel, 

Sydney, on December 
11th, 1967. 

English-born Dr Bolton joined the 
radiophysics division of C.S.I.R.O. in 
1946, working on solar radio emission. 

From Dover Heights, Sydney, he was the 
first to discover extragalactic radio sources 
and made the first identifications with op¬ 
tically visible objects. He spent from 1955 
to 1960 at the California Institute of 
Technology where he became Director 
and Professor of Radio Astronomy and 
did extensive work on centimetric wave¬ 
lengths. In 1961 he returned to Australia 
to supervise the final stages of construc¬ 
tion and commissioning of the 210ft radio 
telescope at Parkes and has since directed 
that observatory. His recent work has 
been mainly concerned with quasars. 

..iiiiiiiiumuiiiiiiiiimiiiiiiiiiiiimiiitmiiiiiMmiiiimimiiiimiiiii 


Bernard Mills, Professor of Physics 
(Astrophysics) at the University of Sydney, 
joined the radiophysics laboratory of 
C.S.I.R.O. after graduating to work on 
military radar systems. In 1948 he turned 
to the new science of radio astronomy 
and began a series of observations on 
“radio stars.” He developed the “cross” 
type of radio telescope which can be used 
to observe the complex distribution of 
radio emission. After joining the Uni¬ 
versity of Sydney in 1960, he designed a 
much more sensitive and elaborate cross 
to extend the work of the general purpose 
reflector at Parkes. This cross is now in 
full operation at Molongolo Radio Ob¬ 
servatory near Canberra. 


ELECTRONICS Australia , February, 1968 


29 












p^l 

LMJUJLTJ 

MASTER ANTENNA TV DISTRIBUTION SYSTEMS 

THE FASTEST GROWING ASPECT OF TV! 





AND ONLY ONE COMPANY HAS 
ALL THE ANSWERS! 


fpfi) CHANNEL MASTER 


Ferris-Channel Master’s MATV Systems Department will help with your technical 
problems and design systems at no cost to you! Ferris-Channel Master are specialists 
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already booked to process close to one 
million name and address records and to 
insert appropriate postcodes for each. 
Size of the mailing lists will range from 
2,000 to 750,000 addresses. 

The program does more than insert 
postcodes, however. It also provides a 
company with an easy and rapid check 
of mailing lists for accuracy and hieh- 
lights errors for special attention. The 
computer detects most errors in place 
name spellings, gives a separate print out 
of doubtful or insufficient addresses, in¬ 
serts appropriate postcodes and produces 
an updated records file on tape, disk or 
punched cards for immediate use in com¬ 
pany mailings. The computer can supply 
address labels in postcode sequence to 
take advantage of a post office discount. 

Interior lighting design 

Commencing in March, 1968, the Divi¬ 
sion of Postgraduate Extension Studies of 
the University of N.S.W. will present a 
series of 12 radio lectures and two TV 
lecture/demonstrations on interior lighting 
design. The lectures will be broadcast 
over Radio University VL2UV Sydney 
whilst the lecture/demonstrations may be 
seen at the University’s viewing centres. 
The course is intended as a general 
review of the art and science of interior 
lighting and should appeal to anyone 
interested in practical illumination. No 
prior knowledge of lighting is necessary. 
Further information of this and other 
Radio University programs may be ob¬ 
tained from Radio University, P.O. Box 1, 
Kensington, N.S.W. 2033. 

Battery development 

The latest battery development announ¬ 
ced is a power source using the oxidation 
of iron to produce electricity. General 
Telephone and Electronics Laboratories, at 
Bayside, New York, U.S.A., says that the 
new iron-air battery will give an 
electric power yield of 60 to 70 watts per 
pound, compared with 10 to 15 for lead- 
acid batteries and 60 to 80 for zinc-air 
ones. The heart of the new battery, which 
uses a liquid electrolyte, is an iron elec¬ 
trode which draws in air to use its oxygen. 
The company says more work is needed 
on the battery before it is ready for use 
commercially. 

Space navigation 

A newly developed navigational sys¬ 
tem designed by Control Data Corpora¬ 
tion for use in space is being tested fol¬ 
lowing the recent successful launching of 
the NASA Advanced Technological 
Satellite (ATS-3). The space navigation 
system, designated the Self-Contained 
Navigation Experiment (SCNE), was 
developed under a million dollar con¬ 
tract from the National Aeronautics and 
Space Administration. Its job is to deter¬ 
mine both the attitude and position of a 
spacecraft as a function of measured 
elapsed time. 

The attitude of the spacecraft is deter¬ 
mined through computer analysis of the 
time interval between optical sightings of 
a segment of the star field. To determine 
its position in space, the satellite throws 
out a hollow, metal sphere, about the 
size of a tennis ball, which is a satellite 
in its own right. Sightings made by a 
special optical scanner inside the ATS-3 
measure the ball’s changing position 
relative to the stars behind it. Computer 
analysis of this data accurately pinpoints 
the satellite’s position in space. 

ELECTRONICS A. 



Until recently it was illegal to 
record telephone conversations, 
but legislation has been intro¬ 
duced to permit this, subject to 
P.M.G. approval of the installa¬ 
tion. One suitable device is the 

Graetz dictating machine DG6, 
here fitted to a telephone for re¬ 
cording calls . It is imported into 
Australia from Holland by Mar¬ 
shall Electric Co. Pty. Ltd., 9-11 
Dixon Street, Sydney. 


Security for home units 

A telephone security system to keep 
out intruders is being increasingly fea¬ 
tured in new home unit blocks in Aus¬ 
tralia. The Communication Systems of 
Australia (C.S.A.) Division of Plessey 
Telecommunications installed the sys¬ 
tem in each of two blocks recently 
completed on Sydney’s north shore. 

Near the front door of each block 
is a row of buttons, one linked to each 
unit. A non-resident wanting to get in 
must press a button to communicate 
with the person he wishes to see. A 
special phone then buzzes in the home 
unit. When the occupier answers, his 
voice comes through a loudspeaker at 
the front door. The person at the door 
then speaks through the same device. 
If the caller has a legitimate reason for 
entry, the resident presses a button and 
opens the door electronically. 

Inter-American Network. 

An efficient and modern telephone and 
telegraph network is considered an essen¬ 
tial investment for the development of 
the Latin American common market fol¬ 
lowing the meetings of the Inter-American 
Telecommunications Commission and the 
World Plan Committee of the International 
Telecommunication Union in Mexico City. 
In Washington recently, Mr Felipe Her- 
rere, President of the Inter-American 
Development Bank, and Mr Mohamed 
Mili, Secretary-General of the I.T.U.. 
discussed ways and means of developing 
close co-operation between these organ i 
sations in studies for the implementation 
of the Inter-American Telecommunica 
tions Network. C 
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... the most wanted feature on record 
player units today ... a revolution¬ 
ary development! The Garrard cueing 
controls eliminate the danger of acci¬ 
dental damage to records or stylus 
through manual handling; work three 
ways: 

1. To lower the tone arm gently to 
the record without manual handling. 

2. To pause (and then continue when 
ready) during single or automatic play. 

3. To locate any record groove accu¬ 
rately and safely. 

Built-in cueing controls are featured 
on three of Garrard’s new automatic 
turntables: 


LAB80 MK1I 

with hydraulically 
pperated cueing 
tab control 


These are only three of the wide Garrard 
range. For full particulars write to:— 
United Radio Distributors Pty. Ltd. 
Shop 32, Ash St., Angel Arcade, Sydney. 
Telephone 28.3718, 28.3926. Open Satur¬ 
day morning. 






_ 














The Measurement of Time and 


Time and frequency are two factors which are vital to 
everyone concerned with electronics. They are quantities 
which we take for granted and we often complain that time 
is something which we do not have enough of. What we 
have set out to do here is to have a look at how time and 
frequency are measured. 

By IAN POGSON 


Time and frequency are so closely 
related that it is difficult to separate 
the two, as each is virtually dependent 
upon the other. Before going any 
further, let us see what we mean by 
time and frequency This calls for a 
definition of each. 

Time is very difficult to define in 
anything approaching fundamental 
terms, as it is rather an abstract sort 
of thing. In part, Webster describes 
time as “The measured or measurable 
period during which an action, process, 
or condition exists or continues.” For 
our immediate purpose, we can refer 
to time with reference to the rotation 
of the earth on its axis. When one 
rotation lis divided into 86,400 equal 
parts, we have the second, which is 
virtually the basic unit of time 
measurement. 

Thus, prior to 1956, the second was 
defined as “one 86,400th part of the 
time required for an average rotation 
of the earth on its axis with respect to 
the sun.” 

Having defined the second in broad 
terms, let us not conclude prematurely 
that we have come to the end of the 
matter—far from it. We must hasten 
to add that the earth’s rotation, which 
appeared in 'time past to be strictly 
constant, is far from being so. Due 
to external influences, such, as the 
moon and sun, just to mention 
a couple, the earth’s rotation is some¬ 
what irregular. This brings us to the 
rather inconvenient conclusion that our 
second is not strictly defined. 

In actual fact, astronomers and 
others have long been aware that the 
previously mentioned irregularities 
existed and due allowance was made 
for them, where this was considered 
necessary. 

In 1956, an international agreement 
was reached to define the second more 
closely. This is called the 
“ephemeris” second and it is defined 
as 1/31,556,925.9747 of the time taken 
by the earth to orbit the sun during 
the tropical year 1900. Now we are 
getting somewhere! However, astron¬ 
omers were not able to make observa¬ 
tions with anything like this order of 
precision. 

Meanwhile, research into some 
atomic transitions showed that some 
related oscillations were stable to a 


very high degree. One which seemed to 
lend itself for the purpose of time 
measurement, is a transition between 
two hyperfine levels in the caesium 
atom. On October 8, 1964, the Twelfth 
General Conference of Weights and 
Measures in Paris defined the second 
as follows: “The standard to be 
employed is the transition between two 
hyperfine levels F=4, MF=0 and 
F=3, MF=G of the fundamental 
state 2S i of the atom of cesium 133 
undisturbed by external fields and the 
value 9,192,631,770 hertz is assigned.” 

Again, as recently as October 13, 
1967, the 13th General Conference on 
Weights and Measures held in Paris, 
have seen fit to (issue a new phrasing 
of the definition of the second It 
reads: “The second is the duration of 
9,192,631,770 periods of the radiation 
corresponding to the transition between 
two hyperfine levels of the fundamental 
state of the atom of cesium 133.” 

And that is where the definition of 
the second rests at the present time. 
More will be said about the caesium 
standard and time generally later 
in this article. Having looked at some 
definitions of time, let as now have a 
look at frequency. 

Frequency may be defined as the 
number of events which take place 
during a specified interval of time. In 
electronics, the second is the time 
interval on which frequency is 
normally based so, fundamentally, fre¬ 
quency (is specified as so many cycles 
per second. Recently, the term “cycles 
per second” has been set aside for the 
term “hertz,” so frequency is now 
specified as so many hertz or when 
abbreviated, Hz. This unit is multiplied 
when necessary, by a thousand to 
KHz, a million to MHz and so on. 

Let us return to the subject of time 
and see how progress has been made 
in its measurement. Even the Ancients 
felt the need to be able to measure 
time and, as far back as 2,000 B.C. 
or even earlier, the sundial was in use 
in Babylonia. Around 1,000 B.C., the 
Egyptians were using such time indi¬ 
cating devices as the shadow clock 
and the water clock. Alfred the Great 
used notched candles to indicate the 
time, when the sun was not shining. 
Sand-glasses were also used to measure 
specific periods of time. 


Most of the aforementioned systems 
of measuring time were rather crude 
and inaccurate, when compared with 
modem techniques, though they served 
the purpose of the period. Even so, the 
sundial is still found in many gar¬ 
dens and, when corrections are made 
for the seasons, they can give the time 
with a surprising degree of accuracy. 

About the time of the fourteenth 
century, mechanical docks made an 
appearance. They were crude, but, 
from these early beginnings, modern 
clocks and watches have been develop¬ 
ed. The development of clocks, watches 
and other related devices, is a fascina¬ 
ting subject and a complete study in 
itself. 

For the present, we must content 
ourselves with the observation that the 
ancient peoples were able to tell the 
time to within hours or minutes where¬ 
as, nowadays, with such aids as the 
caesium beam, time can be ascertained 
to a staggering order of accuracy. 

The main purpose of this article is 
to look more closely at frequency 
measurement, as applied to radio and 
electronics work generally. As suoh, 
we do not have to go back into the 
remote past but, for our purposes, can 
start around the eariy 1920s. 

A graph, published some time ago 
by the National Bureau of Standards 
of the United States, depicts in chrono¬ 
logical sequence, the order of stability 
which has been attainable in the 
generation of electrical oscillations. 

In 1920, the tuned LC circuit was 
Che best available means and, at the 
time, this provided a stability of 1 part 
in 10 4 ; when converted into terms of 
time, it amounts to about 9 seconds 
in *a day. 

By 1923, the tuning fork provided 
a stability of one order better or, 1 
part in 10 r> ; referred to a time basis 
again, this is better than one second 
in a day 

Just one year later, tan Englishman 
named Shortt had developed the now 
famous Shortt free pendulum clock, 
which became a standard for time— 
and frequency. This clock was installed 
in all the major observatories through¬ 
out the world and was the standard for 
time measurements until the beginning 
of World War II. As a result of the 
high peformance of this clock, fre¬ 
quency could be ascertained to at least 
1 part in 10 6 . 

In the meantime, W. A. Marrison 
of the Bell Telephone Laboratories in 
New York, was investigating the pos¬ 
sibilities of using a quartz crystal 
oscillator for the purpose of accurate 
time-keeping. From Marrison’s work 
around 1929 has evolved the now 
familiar precision crystal oscillators. 
This step forward improved on the 
stability already achieved by the Shortt 
clock and the crystal reached a stabil¬ 
ity of the order of 1 part in 10 s . this 
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means in terms of time, an error of 
one second in three years. 

The insatiable appetite for still 
greater accuracy led to the realisation 
of the caesium beam standard, which 
we referred to at the beginning of this 
article. The graph of the National 
Bureau of Standards takes a sharp up¬ 
ward step in 1957 as a result of this 
development. From 1 part 10 s , it 
steps immediately to 1 part in 10®. At 
present, la caesium beam standard is 
capable of an accuracy of 2 parts in 
10 u , which is getting beyond what 
can be readily imagined. Put in simpler 
language, it represents a time accuracy 
of about one second in 1500 years! 

It seems possible that even greater 
accuracies will be achieved in the near 
future. Scientists are investigating the 
possibilities of a thallium beam stand¬ 
ard, which may make for an accuracy 
another 10 times greater. The hydrogen 
maser also shows some promise of in¬ 
creased accuracy. It is interesting to 
note that, in all fields of scientific en¬ 
deavour, no other measurements can 
be made with such a fantastic order of 
accuracy as that of frequency and 
time. 

This does not mean that we all want 
—or need—to measure frequency and 
time with such high orders of accuracy. 
If we are going fishing, we do not 
much care what time it is—our stomach 
will be accurate enough for all practi¬ 
cal purposes. On the other hand, if we 
are intent on launching a space probe 
and we want it to make a pass of 
Jupiter, within a few thousand miles, 
we will actually need the highest order 
of accuracy that is available. Some¬ 
where in between these two extremes, 
a person 9uch as a radio amateur, may 
wish to make frequency measurements 
to a few parts in 10 6 , or one MHz. We 
will now take a look at some of the 
techniques currently used for 
frequency measurement. 

One of the simplest instruments 
used for frequency measurement, is 
the absorption frequency meter, or 
wavemeter. Reduced to its simplest 
form, it consists of a parallel resonant 
circuit, in series with which is a small 
lamp such as is used in dials, torches, 
etc. Greater sensitivity may be had by 
using a lamp with <a lower current 
rating than those just mentioned The 
coil may be of the plug-in variety, with 
a variable capacitor of about 200pF 
maximum. A dial. Which may be cali¬ 
brated in terms of frequency, is fixed 
to the capacitor. 

This type of device is only useful in 
measuring the frequency of oscillation 
of an active circuit, and one that is 
handling a suitable RF power level. 
As the name implies, energy is ab¬ 
sorbed from the circuit being measured. 
This is 4one by bringing the wave- 
meter coil close to the coil of the cir- 







This new fre¬ 
quency meter is 
compact and pro¬ 
vides maximum 
accuracy with 
economy , for use 
by amateurs and 
others needing to 
make measure¬ 
ments up to 
30MHz and pos¬ 
sibly higher. 



OA91 ,etc. 



The simplest ab¬ 
sorption wavemeter 
is shown in (a), 
with a more sensitive 
version as in (b). 


tb) 


cuit to be measured. The capacitor is 
adjusted until such a position is reached 
where the lamp lights, only sufficient 
coupling being used to give a small in¬ 
dication from the lamp. 

The accuracy obtainable from this 
method is not very good. The reading 
can be upset somewhat by the fact 
that two resonant circuits are coupled 
together. Also, because the circuits are 
loaded by the actual process, the Q 
of the circuit is reduced, making pre¬ 
cise determination of the resonant point 
more difficult. In spite of these short¬ 
comings, the system has no ambigui¬ 
ties in readout and is simple to use 
where it is appropriate. 

Still using the same basic idea but 
with some elaboration, the sensitivity 
can be increased and the accuracy im¬ 
proved by replacing the indicating lamp 
with a germanium diode; this rectifies 
the signal to be measured and, after 
a simple filter, the recovered DC com¬ 
ponent is fed into a sensitive meter. 
Another method of frequency 
measurement, with a similar order of 
accuracy to the absorption wavemeter, 
is by the well-known grid-dip oscillator. 
This is a highly versatile instrument but 


6 C 4,etc. 



we will content ourselves with its im¬ 
mediate function of frequency measur¬ 
ing. 

As the name suggests, this instrument 
is essentially an oscillator, with the 
usual coil capacitor tuned oircuit, which 
is variable over the desired frequency 
range. A meter with a full-scale reading 
of about 1mA is connected in series 
with the grid return resistor of the 
valve. When the circuit is oscillating, 
a certain amount of grid current is 



On the left is the circuit of a simple grid dip oscillator. The picture 
on the right illustrates a commercial grid dip oscillator , which in¬ 
cludes a number of refinements such as phone and CW transmitter 
monitoring. The GDO can be used for a variety of applications. 
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SP. ST 
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ON-OFF 
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DP. ST 
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DP. DT 

2A 250V. A.C. 
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Toggle 
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S-2B 

SP. DT 

5A 250V. A.C. 
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S-6A 

DP. DT 

10A 250V. A.C. 

ON-ON 


S-7A 

DP. DT 

10A 250V. A.C. 

ON-OFF-ON 


S-533 

DP. DT 

15A 250V. A.C. 

ON-OFF-ON 

Push 

SB265 

SP. ST 

3A 250V. A.C. 

ON-OFF 

Button 

Switch 

SB61A 

DP. DT 

5A 250V. A.C. 

ON-Mom. ON 

See-Saw 

SW-3511 

SP. ST 

1.5A 250V. A.C. 

ON-OFF 

Switch 

SW-3006 

DP. DT 

10A 250V. A.C. 

ON-ON 

Lamp 

1 iphfpH 

NB-SL 

SP. DT 

15A 250V. A.C. 

ON-Mom. ON 

Ligmeu 

Switch 

SLB-D-25 

DP. DT 

9A 250V. A.C. 

ON-ON 

Micro 

NZ-2R 

SP. DT 

15A 250V. A.C. 

Full range of 

Switch 

ND-2R 

DP. DT 

10A 250V. A.C. 
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SP 
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indicated on the meter. The gnid-dif 
oscillator works in reverse to the ab 
sorption wavemeter. In this case, th( 
GDO measures the resonant frequency 
of an oscillatory circuit when it i; 
“passive,” or switched off. 

As before, the coil of the Instrumen 
is brought close to the coil of the cir¬ 
cuit to be measured. The GDO tuning 
capacitor is varied and, when the GDO 
is on the same frequency as the othei 
circuit, this latter will absorb some 
energy from the GDO circuit. Whet 
this happens, the grid current is re 
duced >and this is indicated on th< 
meter as a dip; hence the name grid 
dip oscillator. The frequency is reac 
off the dial. Comments relating to ac¬ 
curacy of measurement are much the 
same as those for the absorption unit. 
As a matter of fact, by switching off 
the high voltage to the valve, the GDO 
can be used as an absorption wave- 
meter, the grid and cathode of the 
valve performing the function of a rec¬ 
tifier, with the meter as the indicator. 

Incidentally, transistorised versions 
of the dip oscillator are quite prac¬ 
ticable. 

The next type of instrument and one 
which has a much greater accuracy 
capability, is the heterodyne frequency 
meter. This can take a variety of forms 
but we will consider the simplest ap¬ 
proach first. Like the GDO, the hetero¬ 
dyne frequency meter consists primar¬ 
ily of a variable oscillator but there 
are certain differences between the two. 
There is no meter fin the grid circuit, 
greater care is normally taken with 
the design and construction, and the 
method of use is different. 

If the potential of the instrument is 
to be realised, the construction must 
be rigid, so that there is no possibility 
of movement of any of the compo¬ 
nents; this would result in frequency 
shift. All the electrical components, 
particularly the coil and variable cap¬ 
acitor, must be of the highest quality, 
both electrically and mechanically. A 
valve should also be chosen with 
characteristics such that it performs 
in ia stable manner as an oscillator. The 
overall layout of the components should 
permit of a minimum temperature rise. 
Finally, the plate and screen supply 
to the oscillator should be regulated. 

Having met all these requirements, 
the stability should be very good in¬ 
deed. However, the frequency still has 
to be read off the dial scale, either 
directly or by means of a graph. Either 
way, the dial movement and scale must 
be such that the figure can be read 
with an accuracy consistent with 
the stability of the instrument. To this 
end, a dial assembly is needed which 
is free from backlash, which has a 
reasonably high ratio and a large scale 
with a fine cursor. 

The technique of using this type of 
instrument is rather different from the 
other two. In this case, the oscillator of 
the frequency meter is brought to zero 
beat or “heterodyned” against the 
actual RF signal to be measured. In 
order to do this, both signals must be 
fed into some sort of detector system. 
This could conveniently be a receiver 
which will tune to the required fre¬ 
quency. When zero beat is achieved, 
the frequency is read off the dial scale. 

Unlike the absorption wavemeter and 
GDO, the heterodyne frequency meter 
can measure frequencies which are 
integral multiples of the fundamental. 
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In other words, harmonics can be used 
to measure frequencies which are out¬ 
side the fundamental range of the 
instrument. The order of the harmonic 
(second, third, etc.) must be known 
and the dial scale reading is multiplied 
accordingly. 

Provided the order of the harmonic 
is known with certainty, there is no 
problem. However, if this certainty 
is lacking, an ambiguity is introduced. 
In these circumstances, the humble 
absorption wavemeter or the GDO 
comes into the picture again. By the 


range, typically from lOOKHz up to 
30MHz or even beyond. The lOOKHz 
oscillator can be set very accurately 
to frequency and it can also be made 
to be very stable. Thus, highly accurate 
reference points at lOOKHz intervals, 
can be made available over the requir¬ 
ed range. 

Such a unit in itself can be a valu¬ 
able instrument in that it can be set 
up as a sub-standard for various re¬ 
ference purposes. However, there re¬ 
mains the problem of making measure¬ 
ments between these lOOKHz points. 


This block dia¬ 
gram shows the 
essentials for 
frequency meas¬ 
urement by the 
heterodyne sys¬ 
tem. This can 
give accurate 
readings with 
care and good 
construction. 



SPEAKER 
. OR 
I PHONES 


HETERODYNE FREQUENCY METER 



ADDITIVE FREQUENCY METER 

use of one of these instruments, the 
order of the frequency can be 
established, after which it can be read 
accurately by the heterodyne frequency 
meter. 

When using harmonics of the funda¬ 
mental, any error which may occur 
in the measurement, must be multi¬ 
plied accordingly. If we are using the 
second harmonic, we must multiply 
the potential error by two and so on. 
There is also an upper limit to the 
order of harmonic which may be used. 
This as due to the fact that the 
strength of the harmonics diminishes 
as we go up higher in the order. If 
the harmonic is too weak, it will not 
be possible to get a strong enough 
heterodyne to be useful 

Some of the more elaborate hetero¬ 
dyne type of frequency meters h^ve 
extra built-iin facilities. The detector 
previously mentioned can be built in 
so that a separate receiver is not 
required. Also, as a check against 
the stability and as a calibration point 
check, a crystal oscillator of suitable 
frequency can be included, being 
switched in and out as needed. Other 
refinements, such as transmission moni¬ 
toring facilities may also be included. 

The accuracy which may reasonably 
be expected from this type of frequency 
meter on the high frequency ranges, is 
of the order of one KHz or so, depend¬ 
ing on whether the fundamental or one 
of its harmonics is being used. 

In order to get greater stability and 
read-out accuracy, the heterodyne 
system can be used on a somewhat 
more elaborate scale. Suppose we set 
up a crystal oscillator on lOOKHz, 
such that. we obtain a string of 
harmonics over a wide frequency 


Still using the 
heterodyne 
principle , the ad¬ 
ditive system is 
'capable of a 
high order of 
accuracy. This is 
the system used 
in the unit to be 
described next 
month . 


This can be done by introducing 
another oscillator with which to “in¬ 
terpolate,” a suitable variable oscillator 
being one which is adjustable over the 
range from lOOKHz to 150KHz. 

The block diagram shows how this 
is done. The output from the crystal 
oscillator, with its harmonics, is fed 
into a mixer. The variable oscillator 
output is fed through a low pass filter 
with a cut-off frequency at 150KHz. 
The purpose of this ds to remove all 
the harmonics from this oscillator, re¬ 
sulting in a sine-wave output. This 
must be done, since the harmonics 
could otherwise lead to confusion. The 
output from the filter is also fed into 
the mixer. 

In the mixer, the variable oscillator 
output modulates each of the lOOKHz 
harmonics. This leads to quite a com¬ 
plex situation over the full frequency 
range covered by the harmonics. Con¬ 
sider, for example, the 71st harmonic 
of the crystal, which appears at 
7lOOKHz. If we now set the variable 
oscillator precisely to 150KHz, the sum 
and differences will produce sidebands 
on 6950KHz and 7250KHz. Also, the 
74th harmonic of the crystal will 
appear at 7400KHz and it will have 
sidebands on 7250KHz and 7550KHz. 

Notice that the upper sideband from 
the 7 lOOKHz signal and the lower side¬ 
band of the 7400KHz signal coincide 
with each other and can be adjusted 
for zero beat. The 50KHz points so 
produced are referred back to the crys¬ 
tal and they can be determined with 
the same degree of accuracy as the 
lOOKHz points. By considering every 
harmonic of the lOOKHz crystal, it can 
be seen that there will now be a signal 
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STEREOPHONIC HEADPHONES 

Model SE-2P 


SPECIFICATIONS: 

Model Designation SE-2P 

Rated Impedance 8 ohms 

Matching Impedances -4 — 16 ohms 

Power Handling Capacity 0.5 watts 

Frequency Response 25 ~ 16,000 cps 

Connecting Cable 

6'4" (equipped with three-conductor jack) 


NEW MODEL 

INTEGRATED AMPLIFIER 

Model SA-40Q 

Music Power: 30 watts total. 

Audio Circuitry: Power tubes 6BMB8/ECL82 pushpull output 

circuit. 2 channels. 

Harmonic Distortion: Less than 1% (at rated output). 

Frequency Response: Plus /minus 1 db. From 30-20.000 cps. overall. 
Audio Sensitivity: 

Terminals: 

Equalisation: 

Tone Controls: 

Loudness Contour: 

Power Supply: 


MAG PHONO: 2.3mV. CER PHONO: 38mV. 
TAPE HEAD: 1.5mV. TAPE P.B. (MONI): 150 
mV. AUX ISOmV. 

8 or 16 ohms speaker output, headphone Jack. 
TAPE-REC. Jack. TAPE MONITOR switch. 
TAPE-REC. P.B. Jack (DIN standard). 

PHONO: RIAA TAPE: NAB. 

BASS. TREBLE. 

ON-OFF switch. 

230 V. AC 50. 


Sold only by selected audio centres throughout Australia 


I ASTRONIC IMPORTS 

A DIVISION OF ELECTRONIC INDUSTRIES LTD. 

MELBOURNE SYDNEY BRISBANE ADELAIDE PERTH HOBART 

489-1911 31-6721 2-0271 23-4022 28-3111 2-2711 
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CD PIONEER 


WORLD-FAMOUS BRAND 
IN HI-FI REPRODUCTION 


Music Power: 

Tuning Range: 

Audio Circuitry: 

Frequency Response: 

Audio Sens»tlvlty: 

Terminals: 

Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply: 
Dimensions: 

Weight: 


22 watts total. 

MW: 535-1.605kc. SW: 3.8-12mc. 

Power tubes 6BMB8/ECL82 pushpull output 
circuit. 2 channels. 

Plus or minus 1 db. from 20-20,000 cps over¬ 
all. 

MAG PHONO: 2mV. CER PHONO: 23mV. 

AUX: 1 l5mV. 

4. 8. 16 ohms. TAPE REC. Jack. 

PHONO: RIAA. 

BASS. TREBLE. 


ON-OFF switch. 

115/230 V. AC 50/60 cps. 

16" (W) x 6" (H) x 12’* (D). 402 (W) x 147 

(H) x 305 (D) mm. 

•221b. 10kg. 


22 WATTS SW/MW-MW STEREO 

Model SM-BI6I 
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at each 50KHz point throughout the 
range. 

Let us carry this concept a 
little further. We will now set the var¬ 
iable oscillator precisely to 140KHz. 
Once again, this signal will modulate 
the lOOKHz harmonics in the mixer. 
Considering the 71st harmonic again, 
we will now have sidebands appearing 
at 7240KHz and 6960KHz. By consid¬ 
ering every harmonic, we will have a 
sideband 40KHz above and below 
every lOOKHz point. 

By taking this idea to its logical 
conclusion, it can be seen that if we 


. 

ceiver which covers the frequency to 
be measured. With it we have to 
identify positively the nearest lOOKHz 
point from the crystal, as received. 
Then we must determine whether the 
signal to be measured is on the high 
or low side of the nearest 50KHz 
point. Having done this, we can then 
heterodyne the frequency meter against 
the received signal and so determine 
its frequency. 

We have already said that we must 
determine whether the signal is above 
or below the nearest 50KHz point. To 
accommodate this dual set of circum- 


which shows the operation of a digital 
frequency meter in about its simplest 
form. The signal whose frequency is 
to be measured, is fed into the amp- 
plifier. It is then passed to a Schmitt 
trigger where the signal is converted 
to uniform pulses. A group or parcel 
of these pulses is passed through an 
AND gate which is opened for a pre¬ 
cise period of time. 

The parcel of pulses so passed 
through the gate move on to a set of 
counting decade circuits. The output 
of the counting circuits is usually in 
some binary form which is decoded 


INPUT O- 


- 


SCHMITT 

TRIGGER 


DECADE 

DIVIDERS 


SCHMITT 

TRIGGER 


COUNTING 

DECADES 


READOUTS 


GATE 

CONTROL 

CIRCUITS 


SAMPLE 

GENERATOR 


DIGITAL FREQUENCY METER 


Above is a simplified block diagram of the essentials 
of a digital frequency meter. They are coming into 
common use in industry and elsewhere and are cap¬ 
able of a high degree of accuracy, with the added 
advantage of direct readout of frequency . 


tune the variable oscillator from 
100-15OKHz, we will be able to tune 
effectively right across a band to, say, 
30MHz. 

Having grasped the principle on 
which this system works, let us have a 
look at the advantages which it offers 
and the disadvantages, when compared 
with the straight heterodyne system 
which we have previously described. 
The real advantage which accrues from 
the “additive” or “interpolation” sys¬ 
tem, is that it can be used to determine 
frequency with a high order of accur¬ 
acy, even when compared with the 
previous system. 

There are a number of factors which 
contribute to the greater accuracy. 
Higher frequencies which have to be 
measured, are reached by multiplying 
the highly stable crystal oscillator, re¬ 
sulting in very little error. A low fre¬ 
quency VFO is used which is inher¬ 
ently stable. Any drift in the VFO 
is not multiplied but simply added to 
the wanted crystal harmonic. In addi¬ 
tion to these advantages, the dial scale 
only has to cover 50KHz and so the 
calibration points are well spread and 
frequency may be read off with greater 
accuracy. 

There are some disadvantages to 
offset, to some extent, the advantages 
of this system. Perhaps a more obvious 
one is that it is more complex than 
the simple oscillator as used in the 
ordinary heterodyne frequency meter. 
Another disadvantage is that it requires 
more care and skill in its use since, 
without this, it is possible to come up 
with the wrong answer. Let us 
elaborate on this point a little further. 

As we have already seen, this instru¬ 
ment gives an output which includes 
harmonics and their sidebands, which 
extend across a very wide frequency 
range The first problem is to be sure 
that we are using the right harmonic 
or its sideband. To this end, it is neces¬ 
sary to use this instrument in con¬ 
junction with a suitably calibrated re- 


At right is an 
example of the 
digital type of 
frequency meter. 
This relatively 
simple unit offers 
a number of 
facilities to 
simplify its use. 



stances, the dial scale is calibrated 
from 0 (corresponding to lOOKHz) to 
50KHz (corresponding to 150KHz) and 
back from 50KHz to lOOKHz (cor¬ 
responding again to lOOKHz). This 
means that the dial scale must be read 
off in the right direction. This sounds 
rather frightening but it takes a lot 
longer to write about it than it does 
to actually perform the task success¬ 
fully. A little practice is all that is 
needed and it should go wiithout say¬ 
ing that, if great accuracy is required, 
then care is needed. If the crystal has 
been calibrated against an outside 
standard, such as WWV, it is entirely 
possible to make measurements to 
within 100Hz, even at 30MHz. 

This type of frequency meter, al¬ 
though it is capable of a 
reasonably high order of accuracy, 
is still within the scope of being 
built by an experienced amateur. 
To this end, we hope to make this 
the subject of a constructional ar¬ 
ticle for next month. 

A frequency measuring device which 
has gained an important place in lab¬ 
oratories and industry generally, is the 
digital frequency meter. This can be 
a relatively simple device or it may as¬ 
sume quite elaborate proportions, ac¬ 
cording to the function it has to per¬ 
form and the amount of money which 
can be made available for its design 
and purchase. 

We have drawn a block diagram 




so that it may be used to operate a 
set of decimal readout indicators. 

Earlier, we said that the gate was 
opened for a precise period of time. 
This is controlled by a “clock” or 
crystal oscillator, which is the basic ref¬ 
erence of the instrument. The output of 
the clock is passed through divider 
circuits, the divided output being shaped 
in a Schmitt trigger circuit and passed 
on to a gate control circuit which in 
turn, opens the AND gate for the re¬ 
quired time. The number of divider 
circuits in use, incidentally, determines 
the position of the decimal point in 
the display. 

In order that a sample or a series 
of samples of the signal to be measured, 
may be taken, a sample generator is 
needed to trigger the gate control cir¬ 
cuits at regular intervals. The sample 
generator is normally a low frequency 
oscillator which is not synchronised 
with the clock. 

A pulse from the sample generator 
triggers the gate control circuit and 
following this, two consecutive pulses 
from the clock circuit are used to open 
and then close the gate. This is re¬ 
peated at the rate of the sample gen¬ 
erator which would be at about one 
pulse per second or so. 

Should the dividers be arranged such 
that the gate is opened for 0.1 second 
and 5,000 pulses of the input signal 
are passed through the gate in that 
time, the frequency wxDuld be 5000/0.1, 
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You can expect big 
things trom ANODEON 

makers ot Australia’s 

smallest 


1 


ACTUAL SIZE 


Silicon 

Rectifier! 


• 1 amp current 
rating (50 to 1000 V) 

• Miniature void free 
flame proof silicon 
polymer case 

• Solid silver leads 


ABSOLUTE MAXIMUM RATINGS at 75°C ambient temperature 


Type 

Reverse Voltage 

D.C. Cont. 

Recurrent Peak 

Transient Peak 



Vr 

Vrrm 

V RSM 

AD4001 

50 

50 

60 V 

AD4002 

100 

100 

120 V 

AD4003 

200 

200 

240 V 

AD4004 

400 

400 

480 V 

AD4005 

600 

600 

720 V 

AD4006 

800 

800 

960 V 

AD4007 

1000 

1000 

1200 V 


CHARACTERISTICS at 25°C ambient temperature 


Forward Voltage Drop 

Diode Current 

Minimum 

Typical 

200mA D.C. 

0.65 

0.8 

6A (Pulsed) 

— 

1.2 

35A (Pulsed) 

— 

2.6 

Reverse Leakage Current at rated D.C. Peak Inverse Voltage 

Ambient Temperature Typical 

25°C 0.04/lA 

100°C 2.4 jxA 



Maximum 
1.1 Volts 
— Volts 
— Volts 


Maximum 
5/aA 
50 ii A 


Reverse Recovery Time: 

IF=0.5 amp. ir ( P eak)=0.5 amp. 

X ANODEON SALES DIVISION 

" m | Electronic City, 443 Concord Road, Rhodes, N.S.W., 2138 
^JL. Electronic Park » Hamilton Street, Huntingdale, Vic., 3166 



1.5 /xSec typ. 


Sydney 730211 
Melbourne 5690411 


Adelaide 234022 

366 


38 


ELECTRONICS Australia, February , 1968 

























or 50KHz. This would be indicated on 
the readout display. 

This type of unit is capable of a high 
degree of accuracy, limited by the ac¬ 
curacy and stability of the internal 
reference clock, together with an am¬ 
biguity of plus or minus one count as 
shown on the readout display. 

At the beginning of this article, we 
referred to the caesium-beam standard 
which has recently come into use as the 
world standard for time and frequency 
measurements. In the issue for March, 
1967, we published some information 
on caesium-beam standards and the 
following simplified description is more 
or less a digest of this article. 

Caesium-beam resonators are now 
being used as the stabilising element 
in most of the world’s official fre¬ 
quency standards. Such resonators 
range in size from “long-beam” tubes 
over 12ft long to the compact resona¬ 
tor used in the Hewlett-Packard port¬ 
able standard, which is only 16in long. 

Some of these units are being used 
for such purposes as time standards for 
missile and satellite tracking, precise 
mapping, navigation and time synchro- 


ACCURATE TO A SECOND IN 1500 YEARS 


resonator output current 

41 - —j K-550H1 

X 

- 1 - 

Fc « 9192.631 770MH* 
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MICROWAVE INPUT 


CAESIUM BE AM STANDARD 


Above is a block diagram of a caesium beam stand¬ 
ard, with a detail of the caesium beam resonator at 
the left . The operation of this interesting equipment 
is discussed in the text . 


nisation. Others are used as frequency 
standards for basic measurements, for 
propagation studies, monitoring and 
transmitting, doppler space-probe track¬ 
ing and for research. 

The output frequency of the oae- 
sium-beam standard is controlled by 
a feedback loop containing a caesium- 
beam tube or resonator, as shown in 
the block diagram. The output signals 
of the standard are derived from a pre¬ 
cision 5MHz quartz oscillator. This 
oscillator is capable of being operated 
alone as a frequency standard although 
all quartz oscillators have a slight long¬ 
term drift or aging effect. On the 
other hand, the caesium-beam reso¬ 
nator has negligible drift over long 
periods but it has short-term «100sec.) 
fluctuations in its output signal that 
are greater in relative magnitude than 
those of the quartz oscillator. 

The standard is designed so that the 
caesium-beam tube and the quartz os¬ 
cillator complement each other. The 
caesium-beam tube compensates for 
the quartz aging effect and the quartz 
oscillator acts as a “flywheel” to re¬ 
duce short-term fluctuations of the re¬ 
sonator. 

The reference for the standard is a 
time-^invariant quantum effect in the 
caesium 133 atom. In the caesium- 
beam resonator as shown in the draw¬ 
ing, a beam of caesium atoms is gen¬ 
erated by heating metallic caesium in 
an oven. Atoms in the particular energy 
state (F=4, mf=0) are selected by the 
“A” magnet and allowed to enter the 
cavity and are subjected to a micro- 
wave field. 

If the microwave field is at the pre¬ 
cise frequency 9192.631770MHz, some 
of these atoms will absorb just the 
right amount of energy from the field 
and they will “flip” or change to the 
energy level (F=3, mf=0). Those 


atoms which “flip” are directed by the 
“B” magnet to the hot-wire ioniser, 
where they are given a positive charge. 
They are then sent through the mass 
spectromometer to the electron multi¬ 
plier. 

The output of the multiplier is a 
direct current, the magnitude reaching 
a maximum when the microwave input 
is exactly 9192.631770MHz and falls 
from maximum if the frequency of the 
microwave signal deviates in either 
direction. This current is shown as a 
function of the microwave frequency 
in the small curve in the block dia¬ 
gram. The width of the central peak 
is 550Hz between the half-amplitude 
points which means that the resonator 
has a Q of about 18 million. 

The microwave signal is synthesised 
in the frequency-control feedback loop 
from the 5MHz quartz oscillator signal. 
The frequency-control loop marked 
“oscillator,” “phase detector,” “inte¬ 
grator” and “phase modulator,” cor¬ 
rects the quartz oscillator to keep the 
milcrowave frequency equal to the re¬ 
sonant frequency of the beam-tube. 
The beam-tube resonant frequency 
does not change wiith time, so the long¬ 
term stability is very high. Final align¬ 
ment, by adjusting the average field in 
the resonator, can be carried out with¬ 
out reference to any other standard. 
This means that the caesium-beam re¬ 
sonator can serve as a primary fre¬ 
quency standard. 

The state of the art of time and 
frequency measurement has reached 
such a stage in its development, that 
a very interesting point arises. You will 
recall from earlier in this article that 
we stated that the second had been 
defined as “1/31,556,925.9747 of the 
time taken by the earth to orbit the 
sun during the tropical year 1900.” 


Also, the frequency assigned to the 
particular transition between two en¬ 
ergy levels of the atom of Caesium 133 
is quoted as 9,192,631,770Hz. It re¬ 
mains to be seen whether these two 
quantities are in fact exactly related 
to each other. 

Any error which may exist would be 
so small that it will take a very long 
time and very precise measurements to 
detect it. At first sight, it would appear 
that the role of the astronomer in time 
determination may be virtually at an 
end with the advent of the caesium- 
beam standard. This as far from the 
case, as the new standards have to be 
related to and kept in step with the 
rotation of the earth in its orbit 
around the sun. S 


NEW AMAZING 



"RAPAR" 

ANTISTATIC 

RECORD 

CLEANER 

at the 

ECONOMY 

PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 


RADIO PARTS 


562 Spencer Street, West Melbourne. 
P.O. Box 124. North Melbourne. 
Phone 30-1251. 
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For use with valve type power amplifiers 



At left , the new Play master 
120 control unit and, at 
right , the complete circuit 
diagram. A version built up 
in the old-style metalwork 
is illustrated elsewhere in 
the article. 


A VERSATILE, HYBRID CONTROL UNIT 


The control unit described here should provide an ideal 
basis for up-dating and rebuilding almost any of the valve- 
type control units we have described to date. Combining 
simplicity with excellent performance, it can be built up to 
accommodate crystal, ceramic or magnetic pickup cart¬ 
ridges, mono or stereo. It will accept signal from radio or 
other sources and has input/output facilities for use with 
tape-recorders. 


By Anthony Leo and Neville Williams 


For the sake of those unfamiliar 
with terminology, we might explain 
that a control unit is fairly well 
described by its name. It is a small 
unit, which is normally separate from 
the main power amplifier, but con¬ 
nected to it by a multi-wire cable. It 
carries controls for volume, bass, 
treble and balance, together with a 
switch to select the source of input 
signal (pickup, radio tuner, tape sys¬ 
tem, etc.). It is normally mounted in 
such a position that these controls are 
handy to the operator. 

Particularly since the arrival of 
solid-state amplifier systems, there has 
been a marked tendency to combine 
the control and power amplifier cir¬ 
cuitry into a single and fairly large 
“integrated amplifier,” styled to be 
seen on a shelf rather than be sub¬ 
stantially hidden by cabinet work. 
Despite this, however, plenty of multi¬ 
unit systems are still in use and many 
home constructors prefer them, because 
isolation of the power supply com¬ 
ponents from the low-level signal 
circuitry minimises problems with 
mains hum. 

Through the years, we have pro¬ 
duced quite a variety of control units, 
for use with basic amplifiers, and in¬ 
tended to operated with a progression 
of pickups, from the early mono 
microgroove crystals to modern, low 


output stereo magnetics. They were 
constructed according to the technique 
that seemed appropriate at the time, 
using tagstrips and/or component 
panels; most of them, however, ended 
up with some of the components 
strung between the controls, thereby 
presenting a minor problem to inex¬ 
perienced constructors. 

Broadly, these all-valve control 
units have followed one of two basic 
patterns: 

For use with crystal pickup cart¬ 
ridges the input has been fed to the 
grid of a triode — typically one-half 
of a 12AU7 for each stereo channel, 
with the balance control providing the 
DC grid return path. The amplified 
signal from the triode plate circuit has 
been passed through bass and treble 
controls, in a “passive 1 * configuration, 
feeding thence to the volume control 
and the main power amplifier. 

For ceramic cartridges, the same 
configuration has been used, with 
somewhat higher value grid circuit 
components to provide the appropriate 
loading for the cartridge, and with 
the option of using a 12AX7 high-mu 
triode, where greater gain has proved 
to be desirable. 

By and large, control units — and 
control stages — following this general 
pattern remain unchallenged as the 
simplest and cheapest way of meeting 


the particular requirement in a 
domestic high fidelity system. With a 
good quality ceramic pickup, they are 
capable of very acceptable results and, 
thanks to the fairly generous signal 
level available, they are notably 
trouble-free. 

For magnetic cartridges, the normal 
approach has been to use two EF86/ 
6BK8 low-noise pentodes per channel. 
The first stage serves to amplify the 
few millivolts of signal to a more 
manageable level and also to provide 
the bass boost and treble-cut, which is 
necessary with a magnetic cartridge. 
The second stage provides further 
amplification and also feeds a tone 
control system similar to that used 
in the triode control unit already 
mentioned. 

While control units using two (or 
four) EF86/6BK8 valves have done 
sterling service through the years, they 
have given their share of trouble with 
valves which have developed noise, hum 
and microphonic effects after a period 
of service. In fact, at the very low 
signal levels involved, and the relatively 
high impedance of the associated cir¬ 
cuitry, it is probably not far from the 
truth to say that the valves are being 
operated close to their performance 
limit in this context. 

It was, therefore, with great interest 
that high fidelity enthusiasts watched 
the development of transistors to the 
point where they could successfully be 
used in magnetic pickup preamplifiers, 
with a margin of performance in some 
respects over the EF86 approach. A 
germanium transistor preamplifier for 
stereo magnetic pickups was described 
in our November, 1961, issue. In Aug¬ 
ust of the following year, we described 
a similar preamplifier built on to a 
valve type “crystal” control unit, 
thereby suiting it for use with the 
magnetic cartridges then current. That 
original unit is still being used, in 
fact, by one of our staff members, 
having proved itself in terms both of 
reliability and of performance. 
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REVOLUTION^ t LOW RESISTANCE 

CAO..X, ™ GOLD PITTED 

easily extended or branched 

LOW COST aMER1CAN plugs and sockets 


fits EUROPEAN AND 


VIBRATION PROOF 




Connect as many Piggy-Back 
connectors as required, 
simply plug into each other 
from the rear of each con¬ 
nector. The view of your 
board will remain unchanged. 




To make an extension, con¬ 
nect two as per illustration. 


. -N& 



A solid 4 to 4.3 mm. plug can 
be plugged simply into the rear. 




The serrated slot allows easy 
push-on connections. 



A solid 4 to 5 mm. plug can 
be fitted in the front. 





4 to 4.3 mm. diameter sockets 
with solid or spring connections. 



Goes between a 4 mm. plug 
and socket. 



NEW PIGGY-BACK CONNECTION & TEST LEADS 


CHARACTERISTICS 

1. No more ruined transistors by leads falling off. The 
Piggy-Back connector has a snug-fitting, large-area con¬ 
tact providing very low contact resistance, is completely 
shockproof and is also gold plated. 

2. Absolute accuracy in measurements. Faults due to 
thermal stressing are virtually non-existent. 

(a) Being a large-area contact, it has a relatively low 
specific contact pressure. 

(b) The plug is as light as a feather, has practically no 
mass and therefore has a very short constant 
thermal time. Cooling takes place in a few seconds. 

3. The Piggy-Back connector is a great space-saver. The 
plug can be manipulated easily even on a socket panel 
with only 8 mm. between the centre of one socket and 
the next. Each socket can virtually be branched at 
random. 

4. The general view of the panel remains unchanged, 
even when completely filled with Piggy-Back leads. 

5. To increase the length of the lead, two Piggy-Back 
connectors can be fitted into one another. 

6. More than one connection to the same point without 
soldering, as multiple branching can be effected easily 
from the back of the plug. 


AND APPLICATIONS 

7. Any type of socket is suitable. Piggy-Back leads can 
be used in rigid and spring sockets. 

8. Takes the place of crocodile clips. From the front it 
can even be fixed to rigid and spring pins. 

9. Temporary connections can be made straight into 
circuit. Due to its toothed slot, the Piggy-Back plug can 
also be used as a tapping terminal. 

10. Equipment with dissimilar sockets can be intercon¬ 
nected easily. Its resilience allows the plug diameter to 
be varied between 4 mm. and more than 4.5 mm., thus 
satisfying the European Standard (4 mm. dia.) and the 
American Standard (4.3 mm. dia.). 

11. Short-circuiting plugs also available. 

There is no plug or socket in the 4 mm. or 4.3 mm. 
system which Piggy-Back leads will not fit. Suits all 
European and American Standards. The Piggy-Back con¬ 
nector cable with the new, hard, gold-plated plug and 
special, highly flexible stranded 1 mm. 2 section is avail¬ 
able in standard lengths—25, 50, 75, 100, 150 and 200 cm. 
in black as well as in the transparent colours red, blue, 
green, yellow. 

PATENTED 



ADELAIDE: 23-3233; BRISBANE: 51-5121; CANBERRA: 
48-0755; HOBART: 2-1841; LAUNCESTON: 2-1318; MEL¬ 
BOURNE: 69-0151; MOUNT GAMBIER: 2,3841; NEWCASTLE 
WEST: 61-4077; PERTH: 8-4131; SYDNEY: 29-1111; 
WOLLONGONG: 2-5444. , A/C 7nn 
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A view inside the 
new control unit 
with the wiring 
board supported 
on the lower sec¬ 
tion and with the 
upper section 
opened out. Only 
wires run to 
the controls and 
outlets , all com¬ 
ponents being on 
the wiring board. 
Note that the 
leads to the indi¬ 
cator lamp are 
twisted and 
shielded. 



Parts List 

1 Set of metalwork (see text). 

1 Printed wiring board, 68/pi. 

1 2-pole 4-position miniature rotary 
switch with “earthing plate”. 

1 3-pole 5-position miniature 
rotary switch. 

1 Octal plug. 

/ 7-pin valve socket for tuner con¬ 
nection. 

1 5-pin DIN socket for tape con¬ 
nection. 

1 9-pin printed wiring board mount¬ 
ing valve socket. 

TRANSISTORS, VALVES and 
DIODES 

2 SE4010, BC109 or similar. 

2 2N3565, BC108 or similar. 

2 2N3638, OC44N or similar. 

1 12A Y7 or as required. 

1 BZY88/C9V1 zener diode. 

RESISTORS 

(half watt, unless specified) 

2 x 3.3M, 6 x 470K, 2 x 390K, 4 
x 100K, 2 x 68K, 2 x 56K, 4 x 
47K, 2 x 39K, 2 x 22K, 1 x 22K 
4W, 2 x 12K, 2 x 10K, 1 x 10K 
2W (or 4W), 2 x 4.7K, 2 x 1.5K. 

POTENTIOMETERS 

1 3M linear , 3 250K, logarithmic 
taper. 

CAPACITORS 

2 50uF 6VW electrolytic. 

2 25uF 6VW electrolytic. 

1 2uF 150VW electrolytic. 

2 0.1 uF 400V polyester. 

6 0.1 uF low voltage polyester. 

2 .022uF polyester. 

2 0047uF polyester. 

2 .0068 uF polyester. 

2 .001 uF polyester. 

2 560pF polystyrene. 

2 120pF polystyrene. 

SUNDRIES 

6 knobs as in illustration, lamp¬ 
holder with lamp and bezel, rubber 
grommet, input connectors, shielded 
cable, hook-up wire, nuts, bolts, etc. 


The one serious problem with this 
early germanium preamplifier and its 
many counterparts in commercial 
equipment was that it heavily loaded 
the magnetic cartridge and, in fact, 
relied on the relationship of this load¬ 
ing to the cartridge inductance to ob¬ 
tain some of the necessary bass boost. 
Since the inductance of a cartridge is 
more or less a secondary characteristic, 
it is not surprising that some cartridge/ 
preamplifier combinations failed to 
give optimum bass boost. Ortofon and 
Empire cartridges are among those we 
have come across in the course of 
normal usage. 

The development of silicon transis¬ 
tors and, more recently, of field effect 
types, has made it possible to achieve 
a preamplifier input impedance of at 
least 50,000 ohms, which is an accept¬ 
able load impedance for virtually all 
present-day magnetic cartridges. At 
the same time, well-designed silicon 
solid-state preamplifiers offer a margin 
of performance over the usual EF86 
valve preamplifier, in terms of noise, 
hum and microphony. 

It was while contemplating all these 
matters, and a collection of aging 
preamplifiers and control units, that 
the idea of this new unit was born. 
Surely, users of valve type high fidelity 
equipment would like a restatement of 


the position in regard to control units 
and preamplifiers and one basic “uni¬ 
versal” design to which they could up¬ 
date. 

The basis of our new unit is a single 
printed wiring board which is physic¬ 
ally of such a size that it can be fitted 
into the old control unit metalwork, 
being normally supported in each corner 
by a bracket contrived from a piece 
of aluminium. Alternatively, the board 
can be supported on short spacers on 
one fold of the metalwork specified 
for our all solid-state control unit num¬ 
ber 112 (described in the December, 
1965, and February, 1966, issues). 

The board has been designed to ac¬ 
commodate a twin-triode control stage 
at one end, using the same basic circuit 
configuration as our earlier “crystal” 
type control units. With only this por¬ 
tion of the board wired, the unit can 
accept and control signals from a crys¬ 
tal or ceramic pickup, radio tuner, 
tape recorder or other auxiliary input. 
While feeding its signal to the main 
power amplifier, output can be divert¬ 
ed, independently of the volume and 
tone control circuits, to an external 
tape recorder, 

A particular feature of this section is 
that all resistors and capacitors are 
provided for on the printed wiring 
board, leaving only simple and logical 



Connections at the rear of the new control unit are the same as for the 
all solid-state 112. The pair at the extreme left are for Radio 1, then 
Radio 2, Tape and Disc. The DIN socket is for connection to a tape- 
recorder, the 7-pin socket for radio tuner, The additional outlets are 
for Tape, the cables being for connection to the main amplifier. 
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RAY BOHR S 
THE RADIO CITY 
MUSIC HALL ORGAN 


m Wmmm . 


401: ROYAL FARNSWORTH 402: RAY BOHR AND THE 
SYMPHONY PLAYS LEROY GREAT RADIO CITY ORGAN, 
ANDERSON’S BLUE TANGO; INCLUDES RAMONA; HI-LILLI 
SYNCOPATED CLOCK; SLEIGH HI-LO; WEDDING OF PAINTED 
RIDE; FIDDLE FADDLE; BELLE DOLL; I’LL SEE YOU IN MY 
OF THE BALL; PLUS SEVEN DREAMS; PLUS SIX OTHERS. 
OTHER TOP TUNES. _ _ 


405: FAMOUS COLE PORTER 
TUNES LIKE EASY TO LOVE; 
I LOVE PARIS; I'VE GOT YOU 
UNDER MY SKIN; ROSALIE; 
YOU'D BE SO NICE TO COME 
HOME TO AND FIVE MORE. 


409; HARMONICA RASCALS 
PLAY FASCINATION; MEXI¬ 
CAN HAT DANCE; GEORGE 
M. COHAN MEDLEY; PEG 0’ 
MY HEART; TARANTELLA; 
DIXIE; SABRE DANCE AND 
SIX MORE. 


411: SYMPHONY OF THE AIR 
CONDUCTED BY D'ARTEGA 
PLAY SPANISH CAPRICE; 
GRANADA: RITUAL FIRE 

DANCE; LADY OF SPAIN; LA 
CIJMPARSITA; ESPANIA CAN! 
AND FOUR OTHERS. 


1007 

1037 


71 i.p.s. STEREO TAPES 


424: REAL RAGTIME BANJO 
AS YOU HEAR DIXIE; MY 
GAL SAL; SHINE ON HAR¬ 
VEST MOON; THE BOWERY; 
CUDDLE UP A LITTLE 
CLOSER; RINGS ON MY FIN¬ 
GERS AND MANY OTHERS. 


416: DIXIELAND ALL STARS 
IN TOP FORM WITH LONG 
PERFORMANCES OF HIGH 
SOCIETY; YELLOW DOG 
BLUES; RELAXATION BLUES: 
LATE DATE; JA DA AND 
THREE OTHERS. 


You can save 43% of normal retail price by buying Pickwick 
Stereo Tapes direct from the importer. For only $3.95 a 
tape, you will have brilliant high fidelity 4-track stereo of 
exciting performances from top vocalists. Broadway shows, 
jazz, “pops”, mood music, ballet, 
opera and the classics. This is 
not a club offer — you can 

buy as few or as many as W t A ||I ^L 

you like without further \"\ Ife 

obligation. But send now 
for your catalogue, see the 
full range and order while 

stocks last. hIMIMp 


417: SYMPHONY OF THE AIR 
PLAY THE WALTZES OF 
VIENNA. BLUE DANUBE; 
GOLD AND SILVER; DIE FLE- 
DERMAUS; ARTIST'S LIFE; 
TREASURE WALTZ AND 
OTHERS. 


428: DIXIE, SWING AND PRO¬ 
GRESSIVE IN FANTASTIC 
SOUND. IDAHO; TOP OF THE 
MARK; RANDOLPH STREET 
STRUT; BLUE RHYTHM JAM; 
BLUE RIBBON BOUNCE AND 
SEVEN MORE. 


*+*+++*** ****** A* *** # 


'A A A AT* 


PIANO ROUS IN 
PERCUSSION 


407: BERLINGERI AND HIS 434: TOP BEST SELLERS 
PERCUSSIVE HARPSICHORD SUNG BY PATSY CLINE IN 
WITH ORCHESTRA PLAY CLUDE HER MAJOR HIT, 
POOR PEOPLE OF PARIS; WALKIN’ AFTER MIDNIGHT; 
BRAZIL; LILI MARLENE; A POOR MAN'S ROSES; I’M 
HAVA NAGILAH; CALCUTTA BLUE AGAIN: FINGERPRINTS. 
AND FIVE MORE. EIGHT OTHER TOPS. 


404: MUSIC FROM HAWAII 
WITH AUTHENTIC ISLAND 
INSTRUMENTS. TOP STEREO 
PERFORMANCES OF PARA¬ 
DISE ISLE; MAUI CHANT; MY 
HAWAIIAN KULA; ALOHA DF 
E KUU LEI; FIVE OTHERS. 


420: THE OLD PIANOLA IN 
STEREO GIVES YOU DIZZY 
FINGERS; KITTEN ON THE 
KEYS; FOR ME AND MY GAL; 
DILL PICKLES RAG; STAR¬ 
DUST; SYNCOPATED CLOCK; 
ETC. TOTAL OF TEN. 


COLE PORTER t n 
' PLEASING / 
PERCUSSION 


GET YOUR PICKWICK 4-TRACK STEREO CATALOGUE NOW 




Mail the coupon for full details on the Pick¬ 
wick range. All Pickwick tapes combine the 
best artists and orchestras with the finest re¬ 
cording facilities and technicians, to give your 
stereo tape recorder a chance to prove how 
good it really is. Pickwick only use new RCA 
Red Seal tape and every 7” reel is delivered 
to you in boxes made and sealed in America. 

Please note that all Pickwick tapes are 4-track and therefore 
cannot be played on mono or two-track stereo recorders. 


Please post the coupon now for your Pickwick catalogue or 
use the coupon as an order form for the tapes illustrated. 
Catalogues and tapes can also be obtained over the counter 
at Suite 10A, 3rd Floor, 324 Pitt St., Sydney. Phone 25 4359 


i---1 

Direct Tape Distributors, Box 3040, G.P.O., Sydney. 2001 
Q] Please send me a free Pickwick catalogue. 

Please post immediately i- 1 i-—i r~—i i- 1 

Pickwick tapes indicated. I_J I_1 L - I I_I 

I enclose a cheque or money order for $. 

Name... 


Address 


..State.. 


..Code. 


i_i 
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A wiring diagram of the control unit as illustrated on the preceding 
pages. Wiring to the potentiometers remains the same for the older 
metalwork and control panel but the later involves a single function 
switch and fewer access connectors. In both cases the cabling to the 
main amplifier should be double-checked to see that the control unit 
— and tuner, if involved — receives suitable operating voltages. 


connections to be made 
to the controls and to 
the input/output connec¬ 
tors. It should, therefore, 
present a minimum of 
constructional difficulties. 

The remainder of the 
board is occupied by 
printed wiring for a sili¬ 
con transistor preampli¬ 
fier, giving gain and 
compensation sufficient 
for the lowest output 
magnetic pickup current¬ 
ly available, and with 
very good characteristics 
in regard to noise, hum 
and microphony. This 
preamplifier can be built 
in immediately or added 
at any time in the 
future, providing a safe¬ 
guard against obsoles¬ 
cence. All told, the com¬ 
bination of a valve con¬ 
trol stage with a solid- 
state preamplifier con¬ 
stitutes a hybrid design 
which many should find 
most attractive. 

Nor is this the end of 
the story. For those who 
may be concerned only 
with a mono system, for 
the time being, the con¬ 
trol unit can be built 
using a twin triode with 
elements paralleled, to 
accommodate a mono 
crystal or ceramic cartridge. Single or 
ganged controls can be used as desir¬ 
ed. 

Again, one silicon preamplifier can 
be wired to accommodate a mono 
magnetic cartridge, or a stereo cart¬ 
ridge with elements wired temporarily 
in parallel. 

At any stage in the future, the rest 
of the circuitry can be added. 

As far as input switching is con¬ 
cerned, it is possible to use either the 
single function switch involved in the 
earlier designs and metalwork, or the 
.double function switch specified in 
connection with the later metalwork, 
as for the Playmaster 112 control unit. 
(Note that miniature switches must be 
used in the latter case.) 

Looking now at the circuit, it will 
be noticed that we have suggested a 
12AY7 for the valve section of the 
control unit. As a premium quality 
twin triode, having controlled hum, 
noise and microphony characteristics, 
the 12AY7 is particularly suited to this 
application. In terms of gain, the 
12AY7 is mid-way between the 
12AU7 and the 12AX7. 


sign, we have increased the input im¬ 
pedance, from the previous 1.5 meg¬ 
ohms to 2 megohms by simply using 
a 3-megohm balance pot. The stan¬ 
dard passive tone control follows, giv¬ 
ing full boost and cut facilities. 

Using passive tone controls greatly 
simplifies circuit design but, of neces¬ 
sity, the control networks involve con¬ 
siderable signal attenuation at “flat,” 
unboosted frequencies. This means, in 
turn, that the valve must deliver a 
voltage swing much larger than the 


actual output voltage across the volume 
control pot. 

Provided its operating conditions are 
suitably arranged, a valve is capable of 
delivering the large output required for 
a passive tone control network, for a 
suitably low level of distortion. This 
is not true of transistor circuitry, feed¬ 
back type tone control systems being 
more or less essential. 

As with any class-A amplifier stage, 
the distortion introduced by the valve 
section of the present control unit will 




AEGIS 


PRE-WOUND SHORT WAVE COILS 


Available from 
all good 
radio part stores 


We should mention, however, that 
while the 12AY7 is a very convenient 
and desirable type* it is a good deal 
dearer than the other two and some 
may be disinclined to use it on this 
account. Fortunately, the need for it 
is not critical and, in practice, the 
12AU7 should give enough gain for 
all inputs other than low level ceramics 
—and then only if the operator nor¬ 
mally likes to drive the main amplifier 
really hard. Where gain is a problem, 
recourse can be had to the 12AX7. 

The high signal level, high imped¬ 
ance, valve section of the control unit 
is a fairly standard configuration, hav¬ 
ing been used in many of our Play- 
master valve control units and inte¬ 
grated amplifiers. In the present de¬ 


Covering from 1.5 to 30.0 MHz. 
Specified in Electronics-Australia 
All wave receiver — refer August, 
September, October, and November 
1967 issues. Write for your reprint 
copy of the article in August 1967 
Electronics-Australia “Design pro¬ 
cedure for Aegis pre-wound short 
wave coils,” enclosing 20 
cents to cover costs and 
postage. 


AEGIS PTY. LTD . 347 Darebin Rd. t Thornbury, Vic. 3071 . 
Phone* 49-1017—49-6792. P.O. Box 49, Thornbury, Victoria. 
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ELECTRONIC 0 KITS 

FOR THE FIRST TIME, A COM¬ 
PLETELY PRE-TESTED PLAY- 
MASTER 116 AND 117 GUITAR 
AMPLIFIER KIT. 

With our method, success is guaran¬ 
teed. We pre-tested each amplifier and 
supply an individual test certificate 
which certifies that the following 
measurements have been carried out. 

1. Power output at clipping point 
(full rms power). 

2. Input sensitivity for maximum 
power output. 

3. Square wave check for stability. 

4. Frequency response. 

5. Hum and noise. 


PURCHASE THIS 



One hour later you can play 
through 



m 1T6 

1 or 
117 

4 

SE/L6 

or 

SE/B6 


ALL YOU NEED IS A SOLDER¬ 
ING IRON AND LONG NOSED 
PLIERS. 

You solder certain connections 
aided by a simple diagram. 

For Lead and Rhythm 4 x 12 UA, 
MSP. 

For Bass 4 x 21622, MSP. 

Unless requested otherwise, goods 
(fully insured) will be forwarded 
Freight Collect nearest Railway 
Station. 


ORDER FORM 

to ELECTRONIC KITS 

P.O. Box 48, Thombury, 3071, 
VICTORIA. 

PLEASE SUPPLY (Tick appropriate 
square) 

□ PLAYMASTER 116 (40 watt) 
price $140 inc. sales tax. 

□ PLAYMASTER 117 (60 watt) 
$150 inc. sales tax. 

□ TYPE SE/LG (lead and rhythm) 
$116 inc. sales tax. 

□ TYPE SE/BG (bass guitar) 
$120 inc. sales tax. 

Enclosed Cheque Q] M.O. [J 

NAME . 

ADDRESS . 

.. State. 


SPECIFICATIONS 


fiiiiiiiiittiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiittiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiifiiiiitiiiiiitiiiitiiiiiiiiiniiiiiiiiiifttiiniii 


1. INPUTS: 

(a) Disc: Magnetic input 2.5mV input sensitivity for 250mV output at 
lKHz, 50K input impedance, RIAA equalisation. Crystal/ceramic input 
140mV sens, for 250mV output at lKHz, 2M input impedance, flat 
response. 

(b) Tape: For preamp/recorder signals, sens. 140mV at lKHz, 2M input 
impedance, flat response. 

(c) Radio: Two inputs for any high level “flat” input. Input sensitivity 
140mV for 250mV output at lKHz, 2M input impedance, flat response. 

2. OUTPUTS: 

(a) Main outputs to power amplifier, nominally 250mV, output impedance 
approximately 250K. 

(b) Recording outputs, nominal level 2.4V, output impedance 100K. 


3. HUM AND NOISE: 

Signal-to-noise ratios using 250mV output at lKHz as reference: 
High level inputs: 55dB or better depending on input conditions. 
Low level magnetic input: 50dB approx. 


4. DISTORTION: 

Total harmonic distortion at lKHz, 250mV output level, for all inputs: 
0.3 per cent. 


5. TONE CONTROLS: 

Bass control: 13dB boost, lOdB cut at 50Hz. 

Treble control: lOdB min. boost, 16dB cut at lOKHz. 


6. SUPPLY VOLTAGE and CURRENT: 

The control unit requires 250 to 300 volts, drawing from 7 to 11 milliamps, 
depending on supply voltage. 


.. 


vary with the level of signal which it 
is called upon to handle. By and 
large, optimum conditions obtain 
when the system is adjusted so that it 
is delivering the highest volume the 
user is likely to want, from a lightly 
recorded disc, with the volume control 
fully on. Assuming that the main 
power amplifier has an input sensitivity 
of about 250mV RMS for full output, 
the system will then normally oper¬ 
ate with about this signal level across 
the volume control, and with a com- 
mendably low level of distortion. For 
most listening, the volume control will, 
in practice, be operated at about half 
rotation. 

When used with a ceramic or cry¬ 
stal pickup the gain of the valve sec¬ 
tion can most simply be controlled by 
selecting the appropriate valve type— 
the 12AU7 for low (but usually 
adequate) gain, the 12AY7 for medium 
gain and the 12AX7 for the rare case 
where the other two are inadequate. 

Where the control unit is used also 
with a radio tuner or external tape re¬ 
corder. the signal level from these must 
be reduced to a suitable figure by ad¬ 
justment of the tuner output control, 
tape recorder volume control or by the 
use of a fixed attenuation network. 

Further to minimise distortion, it is 
desirable to operate the valve from a 
fairly liberal supply voltage, and we 
would suggest not less than 250 volts 
at the supply end of the plate load 


resistors. While a resistance-coupled 
stage can operate with voltages much 
higher than this, too high a voltage 
will lead to problems in dropping 
to the 9-volt zener regulated supply for 
the transistor preamplifier, if used. In 
practice, anything between 250 and 
300 volts is well suited to the pre¬ 
amplifier as a whole. The control 
unit does not carry any filtering or 
decoupling for the valve stage, the as¬ 
sumption being that it will normally 
be used with a Paymaster power am¬ 
plifier such as the 101, which contains 
built-in decoupling for the associated 
control unit and radio tuner. 

In this case, the preamplifier would 
be decoupled from the 310V HT line 
through a 2000-ohm 5W resistor, by¬ 
passed at the control unit end with a 
50uF 350V electrolytic. Something 
similar could be provided in other 
amplifiers not already so fitted. 

The transistor preamplifiers are a 
standard and well proven design, hav¬ 
ing been used on previous occasions. 
However, the layout on the present 
wiring board has been rearranged to 
allow more direct wiring to the various 
terminal lugs. 

Each preamplifier contains three sili¬ 
con transistors, directly coupled, with 
negative feedback. The input transis¬ 
tor specified is a low noise type, obviat¬ 
ing any noise problem that might 
occur with a standard silicon transis¬ 
tor. The overall gain of the preamps 


The silicon pre¬ 
amplifier provides 
accurate RIAA 
compensation for 
a magnetic pick¬ 
up. Over and 
above this, vari¬ 
able compensa¬ 
tion is available 
for all inputs 
within the control 
range shown at 
right. 
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Presents a modern approach to 

LANGUAGE TEACHING 





asssi.: 


CONTROL CONSOLE 

• Mutiple input and output channels 

• Student-teacher Intercom 

• Recording facilities 

• Optional remote control 



STUDENT TAPE RECORDER 

• Solid state reliability 

• Three-motor tape deck 

• Feather-touch push buttons 

• Review device 


with the 


Distributed in Australia by 




MANUFACTURED BY SONY CORPORATION JAPAN 


Engineering Products Division 

422 LANE COVE ROAD. NORTH RYDE, N.S.W.' 88 6666 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD 

MELBOURNE BRISBANE ADELAIDE PERTH HOBART LAUNCESTON 
67 9161 4 1631 4 2305 28 3425 34 3836 2 1804 
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what we mean 
when we say 


Mullara 


numerical and character indicators have 



hours of life expectancy 



Mullard Numerical and Character Indicator Tubes are gas-filled cold 
cathode valves which display numerals or characters by means of the 
glow discharge phenomenon. Symbols are positioned in line within 
the bulb with only the energized one showing. 

All numerical and character indicator tubes exhibit special quality 
characteristics, and Data Sheets provide details of recommended 
operating conditions and life expectancy, which may be of the order 
of 30,000 hours. 

Most numerical and character indicator tubes can be obtained in two 
different versions. In the standard range, the bulb incorporates a 
tinted filter to improve the contrast of the display. The alternative 
version is supplied without the tinted filter and is recommended for 
equipment where a number of tubes are mounted side by side, using 
a combined filter window. 

A leaflet describing the complete range of indicators is available from 
the Technical Service Department at the addresses below. 


Mullard 


MULLARD-AUSTRALIA PTY. LTD. 


Associated with 






35-43 CLARENCE STREET, SYDNEY, N.S.W. 2000. 29 2006. 123 VICTORIA PARADE, COLUNGWOOD, VIC. 3066. 41 6644. MULLARD LIMITED, LONDON 


M207 
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ELECTRONICS 
(STEREO) PTY. LTD, 

Head Office: 

431 Bridge Rd. t Richmond, Victoria 3121. 
Tel. 42 376 2. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 


Accessibility is particularly good if the wiring board is mounted in 
the metalwork as shown. Removal of the lids gives access to all wiring 
and components, without rendering the unit inoperative. 


depends largely on the negative feed¬ 
back via the 470K resistor from collec¬ 
tor to base of the SE4010/BC109 
input transistor. 

With this hybrid configuration it is 
thus possible independently to con¬ 
trol both the low-level “magnetic” and 
the high-level “ceramic” or “radio” 
input sensitivities, making for maxi¬ 
mum flexibility of the unit. As already 
mentioned, by simply substituting 
valve types it is possible to set the 
high-level sensitivity as desired and 
then, by suitably modifying the feed¬ 
back applied to the transistorised 
preamplifier, the low-level sensitivity, 
for magnetic cartridges, can be 
adjusted. 

Using a 12AY7, the control unit has 
a high-level input sensitivity of, 
roughly, 140mV which is about 
“middle of the road” sensitivity as far 
as average records and average ceramic 
cartridges are concerned. For cartridges 


having lower than average output, such 
as the Decca Deram, we suggest sub¬ 
stituting a 12AX7 which will give a 
sensitivity of just under lOOmV. We 
tried the Deram and a 12AX7 with a 
Play master 101 amplifier and found 
that there was sufficient sensitivity 
to fully load the amplifier. 

On the other hand, if the control 
unit is to be used with a crystal cart¬ 
ridge or high output ceramic cartridge 
the gain of the valve section could be 
reduced to advantage by using a 
12AU7. For still further gain reduc¬ 
tion, the bypass capacitors across 
cathode bias resistors could be omitted, 
thereby introducing cathode degenera¬ 
tion. 

If a valve other than a 12AY7 is 
used, some modification to the treble 
compensation capacitors across the 
470K grid resistors is desirable. Valve 
input capacitance due to the Miller 
effect, will vary according to the gain 


FROM CONNOISSEUR . . . THE NEW MODEL 
SAU-2 TONE ARM! 

With a revolutionary type of gimbal mounting 
with axis at 45“, the SAU-2 tone arm is 
both unusual and remarkably effective. Bias 
adjustment is automatic — playing weight is 
controlled by a rear counterweight with a 
resilient backing to dampen the action. A 
lifting/lowering device is standard equip¬ 
ment — and the head-shell accepts all stan¬ 
dard V 2 in. mourning cartridges. A small set 
of scales are provided to set stylus pressure 
— they are accurate to 0.1 gram. Height of 
the arm is adjustable from % in. to IV 2 in. 
This new Connoisseur arm will track down 
to V 2 gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic turn¬ 
table in “Hi-Fi News’’, May, 1967, p. 133-5. 
Write for copies. Encel price 
(including Sales Tax) is 


The older metalwork and panel, as shown above, can be used to 
house the new Playmaster 120 design, with appropriate changes to 
the switch wiring. There is no reason, however, why a new control 
panel should not be fitted to take advantage of the more versatile 
switching arrangement. 


SAU 


A rear view of an older style control, rebuilt to take the new circuitry. 
New connectors have been added, provision now being made for 
(from left): magnetic pickup, tape in, unused or radio in, tape out. 
The 5-pin socket is for connection to the tuner and octal plug for 
connection to the main amplifier. 
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outstanding 
microphones 
from the 



PROFESSIONAL RIBBON WORLD-FAMOUS MINIATURE RIBBON TYPE 

TYPE SRI RBT (British Pnt. No. 793261). 


For broadcasting and 
recording studio use. 
Superb performance 
30-16,000 c/s. Low and 
Med. impedances. Only 
$147.20. 


For general sound re-inforcement and 
recording purposes where bi-directional 
pick-up is an advantage. Frequency response 
40-12,000 c/s variable at will by fitting of 
“acoustic correction” pads. Impedances 
Low, Med. and High—from $48.00 
Also broadcasting version type VRT, 30-14,000 
p/s, Low and Med. impedances only. 



CARDIOID RIBBON TYPE CR2 
(British Patent No. 793261). 

Especially good rear discrimination at 
the mid range ‘presence’ frequencies 
particularly suitable for announcing 
and public address purposes under 
difficult acoustical conditions. 
Impedances Low, Med. and High—from 
$57.00. 


★ PRECISION ENGINEERED * REALISTIC REPRODUCTION * 
LOW. MEDIUM AND HIGH IMPEDANCES * REASONABLY 
PRICED ★ FINEST OF THEIR KIND AT THESE PRICES ★ 
MANUFACTURED BY RESLOSOUND LTD., ENGLAND 

All prices include cables and plug connectors. 


For details write to your State Representative (below) or to the Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD., 

49-51 York St., Sydney, N.S.W. Telephone 29.1571 

Interstate Reps.: VIC. D. G. Lockwood & Co. Pty. 

Ltd., 810 Glenferrie Rd., Hawthorn. QLD. A. E. 

Harrold Pty. Ltd., 23 Charlotte St., Brisbane. S.A. 

Stephen & Company, 53 Wyatt St., Adelaide. W.A. 

O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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of the valve used. For a 12AU7 a 
33pF capacitor is sufficient while, for 
a 12AX7, the capacitors should be 
increased to about 180pF. 

The 1500-ohm cathode resistors are 
about optimum for the 12AY7 but the 
alternative types, 12AU7 and 12AX7 
will be found to work quite well on a 
plug-in replacement basis. If you are 
experimenting with gain, the valves can 
therefore be compared without hesita¬ 
tion. If you finally settle upon the 
12AU7, there might be a marginal ad¬ 
vantage later in raising the cathode re¬ 
sistors to 1800 ohms or thereabouts 
or, alternatively, reducing them to 
about 1300 ohms for the 12AX7. 

One other type we have not men¬ 
tioned to this point is the 12AT7. De¬ 
signed originally for RF service, indi¬ 
vidual units may or may not be satis¬ 
factory for use in a control unit, in 
terms of microphony. If you have 
one on hand, there is no reason why 
it should not be tried. Electrically it 
would be very similar to the 12AY7. 

As the control unit is presented, 
using a 12AY7 and a 470 K feedback 
resistor i n the silicon preamplifier 
stages, the low level input sensitivity 
is 2.5m V which is more than sufficient 
for all modern magnetic cartridges. 
With a 12AX7 and without modifying 
the transistor feedback, input for the 
nominal 250mV output is 1.5mV — 
an order of sensitivity which 
would cause the unit to be overdriven 
in most circumstances. 

With a magnetic pickup, we suggest 
that the 12AY7 or 12AU7 be used, 
the gain of the transistor stage being 
modified if necessary to the individual 
cartridge. For higher output cartridges, 
the feedback resistor could be reduced 
to 100K or to such a value that the 
volume control is well advanced for 
normal listening levels, but with a re¬ 
serve of gain for special occasions. 

Addition of the silicon preamplifier 
and its zener regulated 9V supply 
adds considerably to the current drain 
of the control unit so that it draws up¬ 
wards of 7mA. The network to supply 
the preamplifiers is provided for in the 
circuit and on the wiring board and 
involves a 22K 4W resistor, followed 
by a 2uF 150VW electrolytic capaci¬ 
tor, and a 10K 2W resistor to the 9V 
zener diode. 

Because of the higher current drain 
and the in-built filtering to the transis¬ 
tor preamplifier, it is neither practical 
nor necessary to supply this new con¬ 
trol unit through the relatively high 
resistance double decoupling networks 
provided in most PI ay master valve 
amplifiers for all-valve control units. 
Either the series resistors should be 
reduced in value or the control unit 
fed from a point closer to the main 
HT line. For example, in the case of 
the Playmiaster 101 Basic Amplifier, the 
new control unit can be fed from the 
310V main HT line through the first 
section of the decoupling network—a 
2000-dhm 5W resistor and 50uF by¬ 
pass; this will give about 290V as the 
effective supply to the control unit. The 
tuner could be fed from this same point 
or through the second leg of the de¬ 
coupling network, suitably modified to 
provide about 200V. 

Incidentally, if the extra drain of the 
new control unit proves to be an em¬ 
barrassment. it can be reduced, as we 
mentioned in connection with our 
Playmaster 118, by raising the values 


I 




















Above: The wir¬ 
ing pattern, 
measuring norm¬ 
ally 9x3 inches . 


In the older de¬ 
signs a single 
function switch is 
used, which lacks 
the versatility of 
the two-switch 
arrangement . The 
older arrange¬ 
ment is still ade¬ 
quate for many 
purposes, how¬ 
ever, and many 
will be content to 
retain it . 


the polarity markings of the electroly¬ 
tic capacitors and be careful to wire 
transistors and the zener diode with 
their correct connections. 

Wiring of external leads to the board 
is facilitated by the use of riveted 
terminal lugs. None of the signal wir¬ 
ing within the case need be shielded, 
with the exception of the recording 
output leads to the DIN tape socket. 
However, as a precaution against hum, 
we fitted a piece of large diameter braid 
over the 6.3V twisted leads to the 
pilot lamp. The braid was soldered at 
one end to a oonnector socket mounted 
on the rear panel. 

Needless to say, all signal wiring 
external to the case must be in shielded 
cable. 

This completes the description of 
the latest PIaymaster control unit, a 
unit which we hope Will prove a most 
popular unit for some time to come. O 


of the 22K and 10K resistors to a 
total of 50K to 60K. The limiting 
factor in reducing current is most 
likely to be the onset of instability, 
as diminishing current through the 
zener gradually restricts its ability to 
regulate the voltage to the transistor 
preamplifier. 

One other point to note is that the 
heater wiring in the unit is completely 
independent of earth and, in fact, care 
should be taken to see that no acci¬ 
dental earth occurs at the indicator 
lamp socket. The normal method is to 
earth the heater circuit via a centre- 
tap on the winding in the main ampli¬ 
fier or, better still, via the tapping on 
a 100-ohm (or thereabouts) slide resis¬ 
tor, which can be set for minimum 
hum with the volume control at maxi¬ 
mum. 

As we have already said, a primary 
objective in designing the printed wir¬ 
ing board was to marry the transistor 
and valve circuitry on one rationalised 
board Without “airborne” components 
strung between pots and switches. We 
have achieved this aim, with a wiring 
board that requires only wired con¬ 
nections to input/output lugs, poten¬ 
tiometers and function switches. 

The simplicity of the control unit, 
with its single printed wiring board, 
obviates the need for detailed con¬ 
structional information but there are a 
few points that are worthy of mention. 

When wiring components to the 
printed wiring board, take care not to 
overheat them. Do not cut pigtails 
needlessly short and, where possible, 
use a pair of long nose pliers to grip 
the pigtails between the joint and the 
component to act as a heat sink. Note 


COMTEL INTERNATIONAL 
BRING YOU 




TAPE RECORDERS 

OF OUTSTANDING MERIT 
EMBRACING ALL THESE FEATURES 


24 hours ploying time on one tape 
Instantaneous pause control 
4 watts undistorted output 
3 speed 4 track 

Total power consumption only 30w. 
Very robust construction freq. 
45-16.000 CPS —{— of 3DB 


Remote control 

Mixing of tracks on playback 
Stereo playback facilities 
4 digit counter 

Elegant, highly polished wooden 
case. 

Versatile trick button. 

Weight only 12 lb. 


Further technical details on request. Trade inquiries invited from 
all States. Available ex stock. 

COMTEL INTERNATIONAL (Vic.) Pty. Ltd. 

17 Rokeby Street, Collingwood, Vic. 3066. Phone: 41-1478. 
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High Power Controller 
For Model Trains 


Here is a model train controller which 
should meet the needs of the most demand¬ 
ing enthusiast. It has adequate power for 
almost any type loco — singly or double 
heading — with enough to spare for train 
lighting, it provides realistic artificial in¬ 
ertia, and it can be coupled to signal or 
interlocking systems so as to retain the 
inertia for automatic stops and starts. 


By Philip Watson and John Horsfield 


Thiis new control unit is a logical 
development from our ‘Train Con¬ 
trol with Simulated Inertia” described 
in the March, 1967, issue, prompted by 
our own practical experience with the 
original version and comments from 
various readers who had built it. The 
gist of these readers’ remarks could be 
summed up as; ‘‘It is an excellent 
idea, and it works fine, except — 

“The “except” involved a number of 
situations, but usually boiled down to 
the same thing: not auite enoueh 
power. While the unit worked fine with 
smaller locos, or types which were 
reasonably efficient, it was less success¬ 
ful with larger models, or types which 
were not particularly efficient. 

Other situations where more power 
was needed was when “double head¬ 
ing” (i.e.. two locos in tandem) or 
where train lights had to be supplied 
in addition to the loco motor. In regard 
to double heading, it should be pointed 
out that any control system 
which strives to provide constant 
torque, by sensing the speed of the 
motor via the back EMF, is function¬ 
ing at a disadvantage when trying to 
supply two motors at the same time. 
The presence of two back EMF values 
tends to “confuse” the control, with 
the result that the two locos may not 
perform as well as a single loco. This 
problem is much less serious when the 
two locos are of identical type. 

Having decided that a larger unit 
was desirable, the next point to de¬ 
cide was, how much larger? The next 
most logical thyristor available was 
rated at a little over 7A, but other 
factors had to be considered. One was 
the series overload lamp, which would 
have to be quite large to suit such a 
rating, while another was the likely 
limitation of the power supply proper. 
All things considered, we decided to 
settle for a 5A rating, and have select¬ 
ed the lamp, fuse, and power trans¬ 
former on this basis. 

We have been using this control 
over the last few months while de- 
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veloping our lighting system, signalling 
circuits, etc., and this has provided an 
excellent proving ground. In between 
these other projects, we have taken 
time off to try various improvements 
suggested by practical experience. A 
number of these proved markedly bene¬ 
ficial and have been incorporated, re¬ 
sulting in a particularly effective unit. 

Before giving details of this control¬ 
ler, a brief discussion of the principles 
involved in this and other controllers 
may be of interest to the enthusiast 
whose knowledge of electronics is only 
modest. 

There are two basic problems to 
be considered when contemplating the 
design of power supply/control sys¬ 
tems for model trains. First, there is 
the essentially practical one involving 
contact resistance between the loco 
wheels and the rails, and the loco 
wheels and the pickup springs; a prob¬ 
lem which, like the poor, seems des¬ 
tined to be always with us. 

Contact resistance is really a mech¬ 
anical problem, involving such things 
as the materials from which the wheels 
and rails are made, the adjustment of 
the pickup springs, and the extent to 
which the system as a whole can be 
kept free from dust, oil, oxides and 
similar contaminants. Unfortunately, it 
is not possible to control these factors 
completely, and any aspect of the 
power supply system which will help 
to minimise them will always be wel¬ 
come. 

The effect of these wiping and roll¬ 
ing contacts is to present an ever- 
changing resistance value between 
the motor and the track, and which 
can be, momentarily, quite high. The 
result of momentary high resistance is 
normally not serious when the train is 
running at moderate to fast speeds, 
since the true inertia will normally 
carry the loco beyond this condition. 
However, when travelling slowly, or 
stationary, such a condition may cause 
the train to stop or make it difficult 
to start. 


When such a condition is encoun¬ 
tered, a train can usually be started 
by the “brute force” technique of 
applying maximum voltage. Only if the 
condition approaches a virtual open 
circuit will this fail. Unfortunately, 
while effective, it is quite unrealistic. 
Immediately the train moves the ex¬ 
treme condition will probably be 
cleared, wiith the result that the train 
takes off like a rocket. 

The technique of pulsed power is 
based on this brute force technique, 
being an attempt to retain the advan¬ 
tage of applying maximum voltage to 
overcome the resistance, but without 
producing uncontrollable acceleration. 
In the ideal form, it would consist 
of short pulses of voltage, always at 
the maximum value, but varying in 
width according to the amount of 
power required from the motor at the 
particular moment. Thus we achieve 
the advantage of always operating the 
motor at maximum instantaneous vol¬ 
tage and current regardless of the 
average power or speed required. 

In its simplest form, pulsed power 
may be nothing more than the unfil¬ 
tered output from a rectifier, either 
half wave or full wave. This is better 
than pure DC because, for a given 
performance (speed), the peak voltage 
will always be higher than the equi¬ 
valent DC value. 

Since this simple form can be ob¬ 
tained by merely omitting a filter 
(which would be quite expensive any¬ 
way) in the power supply system, it 
is normally provided as a matter of 
course in all but the most elementary 
systems. Here, dry batteries may be 
used for simplicity and low first cost, 
but such systems are of little interest 
to serious enthusiasts. 

The second problem is to provide 
good regulation of the voltage sup¬ 
plied to the track, regardless of the 
current which the system may demand, 
or the existence of any speed control 
between the power supply and the 
track. Assuming the voltage can be 
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held constant, a loco will run at a 
near constant speed over a wide range 
of loads and a moderate range of 
speeds. In the past it has been difficult 
to provide a speed control which did 
not adversely affect the regulation. 

The circuit of four basic types of 
controller are shown in figure 1. These 
were discussed in some detail in the 
March, 1967, article but, briefly, theur 
characteristics are as follows. The 
simple resistor controller, 1(a), suffers 
from poor regulation and possible 
early failure of the resistor unless it 
is well made. The “variac” type trans¬ 
former, 1(b) gives good regulation and 
reliability but (is too expensive for the 
average modeller. The transistor con¬ 
troller, 1(c), gives excellent regulation 
and needs only a light-duty control 
resistor. On the other hand, the tran¬ 
sistor must dissipate a lot of heat, via 
a heat sink, and like the other two 
systems, does not fully exploit the 
pulsed power technique. 

The thyristor control system comes 
much closer to the ideal. The thynistor 
does not act as a variable resistor, 
but rather as a switch in series with 
the track. While the gate-cathode vol¬ 
tage is below the device’s “triggering” 
voltage, the thyristor appears as an 
open circuit to the track, which 
receives no power. When the gate- 
cathode voltage equals the triggering 
voltage, however, the thyristor fires 
and becomes almost a short circuit in 
series with the track. 

The throttle makes the thyristor fire 
at some time during each input half¬ 
cycle pulse. The thyristor than passes 
the remaining part of each pulse to 
the train. If the thyristor fires early 
in a pulse, a large amount of power is 
available for the train, which runs fast. 
If it fires late, little power is available 
and the train runs slowly. 

If a simple potentiometer is used 
as the speed control in the gate circuit 
of the thyristor, similar to that in the 
base circuit of the transistor control¬ 
ler, the thyristor can fire only during 
the first half of each imput half-cycle 
pulse (90 degrees). Although used for 
our simple thyristor controller (Elec¬ 
tronics Australia, February, 1967), this 
arrangement does not give the full 
range of control which is possible with 
this type of controller. 

A better arrangement is the phase 
control circuit of figure 1(d). Here a 
phase shift or phase delay network 
consisting of a resistor and capacitor 
in series, is connected in the gate cir¬ 
cuit of the thyristor. 

At the beginning of a half cycle 
the capacitor has zero impedance and 
effectively pegs the gate to the nega¬ 
tive side of the system. As the capa¬ 
citor charges, the gate voltage rises 
towards the triggering level, the time 
needed to reach this being determined 
by the values of resistance and capac¬ 
itance. By selecting suitable values the 
triggering level may be delayed until 
almost the end of the cycle, or any 
point prior to this, enabling us to use 
any portion of almost the complete 
half cycle. 

Because of its switching action, very 
little power is dissipated in the thyri¬ 
stor or in the throttle control. No 
bulky heat sink is required, and the 
control potentiometer may be a low- 
wattage type. 

Equally important is the excellent 
regulation it provides, and the reason 
for this is worth studying in some 


detail. (The same theory applies to the 
transistor controller.) 

The armature voltage of the train’s 
motor is closely proportional to speed 
and this voltage appears in the cathode 
circuit of the thyristor. The thyristor 
thus has both a forward bias due to 
the control potentiometer and a reverse 
bias from the motor. Because of this 
there is a negative feedback action 
which gives very good load-speed re¬ 
gulation. 

As the load on the motor is re¬ 
duced, the speed tends to increase. The 
motor voltage rises, reducing the gate- 
cathode voltage of the thyristor. This 
tends to reduce the width of the output 
pulse to maintain an almost constant 
speed. The same principle applies with 
an increasing load and a reducing 
speed. 

By comparison with, say, the vari¬ 
able transformer system which, in the 
ideal case (not achieved in practice), 
could do no more than maintain an 
absolutely constant voltage across the 
track, the transistor or thyristor system 
will actually INCREASE the voltage 
when a load is encountered and DE¬ 
CREASE it when a load is dropped. 


When compared with the simple re¬ 
sistor controller, its action is the exact 
opposite. 

The development of a simulated in¬ 
ertia control circuit is illustrated in 
figure 3. Consider first the circuit of 
figure 3(a). This shows the basic 
arrangement of resistance, R, and capa¬ 
citance, C, which form the “inertia” 
circuit for the controller. The amount 
of “inertia” depends on the product of 
the values of R and C included in the 
circuit — i.e., on the R-C “time-con¬ 
stant.” 

When the speed control, or throttle, 
is advanced, the voltage across the 
capacitor does not immediately equal 
the voltage on the wiper of the poten¬ 
tiometer. Instead it rises in an exponen¬ 
tial curve as in (A) of figure 3(b). The 
thyristor cannot conduct until the vol¬ 
tage at the gate equals the firing poten¬ 
tial. 

The time for this to happen depends 
on the values of the resistor and capa¬ 
citor. This delays the startling of a 
train, and also gives a relatively 
slowly increasing speed after it does 
start. The effect resembles the inertia 
of a real train. 


Figure 2. (Right) 
Voltage waveforms 
for (a) transistor 
controller (b) thy¬ 
ristor controller. 




TRACK 

—O 


Id) 

Figure 1. The four basic forms 
of model train controller dis¬ 
cussed in the text, (a) Resistor 
controller, (b) Variable trans¬ 
former or “Variac” controller, 
(c) Transistor controller, (d) 
Simple thyristor controller. 


When the throttle is returned to the 
earth position the capacitor discharges 
through the “inertia” res/istor. Because 
the discharge curve is the inverse of 
the charging curve, the thyristor ceases 
to fire when the voltage is still drop¬ 
ping at a relatively rapid rate, as in 
curve B of figure 3(b). Thus the time 
taken for the train to slow down and 
stop is relatively short compared with 
the time taken to speed up. 

This is not realistic enough, and 
some provision must be made to slow 
down the discharge of the capacitor. 
This is done by including a diode, D, 
in series with the resistor as in figure 
3(c). 

When the throttle is advanced to the 
required speed, the capacitor charges 
through the diode, which is biased in 
the forward direction and has little 
resistance. The starting inertia is there¬ 
fore almost unaffected by the use of 
the diode. 

When the throttle is returned to 
zero, however, the diode is biased in 
the reverse direction by the charge on 
the capacitor. It has a very high resist¬ 
ance and the time for the capacitor to 
discharge is considerably increased. 
This gives an unduly long “free-wheel¬ 
ing” distance for the train. 

In figure 3(d), a variable resistor, 
Rb, has been added in parallel with 
the capacitor to give a more realistic 
free-wheeling distance. It has little 
effect on the starting inertia, but limits 
the free-wheeling distance when the 
throttle is returned to zero. The brake 
is “applied” by reducing the value of 
this resistance, which shortens the dis- 
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PAINTON (AUSTRALIA) PTY. LTD. 


We are now able to offer to the electronics industry a complete techni¬ 
cal & manufacturing service in PRINTED CIRCUITRY. 

Advanced techniques now enable us to produce the ultimate in photo¬ 
graphic definition. 

Our production methods allow us to submit quotes that will yield 
more profit — for you. 



PAINTON 


service to the industry includes:— 


Design 

Artwork and photography 

Small or large quantity production 

of printed boards 

Component wiring 

Testing of completed modules 

and for the space conscious . . . 

We have flexible printed wiring designed to save space, weight & assem¬ 
bly costs. 

Inquire at PAINTON for details of ELECTROPRINT flexible printed cir¬ 
cuitry. A system of wiring with the circuit sandwiched in a pliable plastic 
film. 


101 MURPHY STREET 6 PACIFIC HIGHWAY 28 COLWYN STREET II BLACKTOP ROAD EVERETT AGENCY 
RICHMOND ST. LEONARDS MT. GRAVATT HILL8ANK PTY. LTD. 

VIC. N.S.W. QLD. (VIA ELIZABETH VALE) 17 NORTHWOOD ST. 

S.A. WEST LEEDERVILLE 

42-2338 43-2652 49-5386 55-6339 W.A. 8-4137 
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SIGNALLING TERMINALS 



charge time of the capacitor and gives 
a decreased stopping distance with the 
appearance of braking. 

However, the brake resistor, when 
connected in this position, discharges 
the inertia capacitor slightly between 
each input pulse. It also forms a 
potential divider wiith the inertia resis¬ 
tor to further limit the voltage across 
the capacitor. This limits the maximum 
speed which can be obtained with a 
controller using this form of circuit. 

In figure 3(e), the brake resistor Rb 
is placed in series with a diode Db and 
taken to the wiper of the throttle 
control instead of to the supply nega¬ 
tive. While a charging current is flow¬ 
ing into the inertia capacitor, the volt¬ 
age developed across the inertia resistor 
reverse biases the diode Db. The high 
impedance of this reverse-biased diode 
effectively isolates the brake from the 
inertia circuit 

When the voltage at the wiper of 
the throttle is less than that across the 
inertia capacitor (between successive 
peaks of the input supply voltage), the 
diode Db is forward biased. The in¬ 
ertia capacitor is then able to dis¬ 
charge through the brake resistor, 
which, however, is now in series with 
at least part of the throttle. This addi¬ 
tional resistance reduces the discharge 
of the inertia capacitor between the 
supply peaks. 

The reduced effect of the brake re¬ 
sistor on both the charge and discharge 
of the inertia capacitor results in a 
greater maximum speed. When the 
throttle is returned to zero, the brake 
is returned to the supply negative to 
give the same free-wheeling distance 
as in the circuit of figure 3(d). 

The circuit of the new controller is 
shown in the main diagram. As may 
be seen, it is a development of the 
circuit of the controller of March, 
1967. This time, however, the thyristor 
(SCR) is a higher powered type, the 
G-E type C20D. 

This circuit, like those of the earlier 
units, includes components for tran¬ 
sient suppression, overload protection, 
and control. The suppression and pro¬ 
tection are very similar to those em¬ 
ployed in the earlier circuits, while the 
control circuit is similar to that de¬ 
veloped in figure 3. 

The diode D5 in the cathode circuit, 
and the capacitor C4 and the resistor 
Rll in the gate-cathode circuit of the 
thyristor are to remove transients 
Which may be generated in the motor. 
D5 removes negative spikes, while 


The circuit diagram of the high power controller. Although a little 
more complex than the controller of March, 1967, it is suitable for 
larger locos , lighting and signalling systems , and is generally more 

versatile . 


other transients charge C4 which then 
discharges rapidly through Rll. Tran¬ 
sient suppression is necessary to pre¬ 
vent false firing of the thyristor, which 
would make speed regulation very 
erratic. 

Protection against overload is pro¬ 
vided by the resistor R13, the lamp, 
and the five-amp fuse. The resistor 

+ o—-- 



+ o> 


R13 limits the short surge current to 
less than 35 amps which is within the 
capabilities of the thyristor. The lamp 
takes a short time to warm up, but 
then limits the steady current in the 
track to under five amps which is less 
than the continuous rating of the thy¬ 
ristor. if a short circuit is held across 
the track, no damage can be done to 
the thyristor. The fuse limits the 
steady current through the thyristor 
to protect it against internal faults. 

Working back from the gate of the 
thyristor we have T2, which is simply 
an emitter follower amplifying stage 
to ensure that there is adequate cur¬ 
rent for the thyristor gate. In the base 
circuit of T2 is the phase delay net¬ 
work, C3, R8, R9, with the emitter/ 
collector circuit of T1 connected in 
parallel with R8, R9. An easy way to 
visualise the operation of T1 is as a 
variable resistor, its value at any time 
being determined by the Current flow¬ 
ing into the base. By shunting R8 and 
R9 this resistance can be used to vary 
the delay of the phase delay network. 

The base circuit of T1 is very simi¬ 
lar to that in figure 3(e). The variable 
speed control R2, or THROTTLE, has 
a pre-set Tesistor R1 in series to deter¬ 
mine the maximum speed. The resis¬ 
tors R3 and R4 in series with the 
diode D1 give the simulated starting 
inertia. Resistor R3 is pre-set to adjust 
this inertia. 




Figure 3. Development of the 
“simulated inertia ” as used in 
this controller . 


The resistor R4 limits the current 
through D1 in the worst possible case 
of peak supply voltage, fully discharged 
inertia capacitor, and minimum resist¬ 
ance in the throttle and inertia cir¬ 
cuits. 

The resistors R5 and R6 with the 
diode D2 between the throttle and the 
capacitor C2 form the braking circuit. 
The variable resistor R6, or BRAKE, 
has a pre-set resistor R5 in series to 
limit tJie braking distance according 
to whether realistic or emergency 
braking is required. A resistor R7 is 
included in series with the base lead 
of transistor T1 to ensure that the 
base current of the transistor cannot 
exceed a safe value, and also to limit 
the discharge of the inertia capacitor 
via the transistor between peaks of the 
supply. 

On the assumption that several con¬ 
trollers will share a common power 
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The new concept of value for 





THE TEMPO TUNER-AMPLIFIER FULLY SOLID 
STATE, ILLUMINATED DIAL 

Specifications: RADIO: 540 Kcs to 1b50 Kcs. OUTPUT: 8 ohms, 10 watts (max) 
per channel. 2x7 watts R.M.S. RESPONSE: 20-20,000 CPS. will accept either 
magnetic or ceramic pick-up. Headphone socket provided on front panel. Auxi¬ 
liary input for tape recorder or TV. 240 volt 50 cycle. Attractive walnut case. 


Design ingenuity now 
makes possible above- 
average stereo quality for 
home and car at truly 
moderate cost. Tempo 
offers the features and 
good value for money that 
you’ve been waiting for! 


FINE QUALITY STEREO! 


TEMPO 

“SLIMLINE” 

LOUD 

SPEAKERS 


Dimensions 22” x 17f” x A\" 
Number of loudspeakers: 10 
(5 to each cabinet). Imped¬ 
ance: 8 ohms. Output: 25 
watts. 


TEMPO 

BOOKSHELF 

SPEAKERS 

are also avail¬ 
able in two 
sizes: ‘MINI’, 
14” x 8” x 8” 
and ’PEER¬ 
LESS', 21” x 
11" x 9”. 


TEMPO SOLID STATE A.M. TUNER 
TO ADD OUALITY RADIO REPRODUCTION 
TO YOUR EXISTING HI-FI SYSTEM 

Specifications: BANDWIDTH 10 Kcs. TUNING RANGE 525-1620 Kcs. COMPLE- 
MENT 2 diodes, 5 transistors. WHISTLE FILTER low pass to 5.5 Kcs. ANTENNA 
internal loop & ferrite rod. OPERATING VOLTAGE 240 volts A.C. OUTPUT 
variable, preset between, 200 & 750 MV. DIMENSIONS width: 11j[”, depth: 61”, 
height: 41” (including feet). CONTROLS front on/off, tuning knob, rear output 
preset gain, whistle filter switch. FEATURES: removable one piece escutcheon 
and chassis, illuminated dial and pointer. Provision for external antenna-terminal. 



Enquire now about fine Tempo equipment and see how little it costs to have truly fine stereo quality in your home and car. 

MAGNECORD SALES & SERVICE 

210 CLARENCE ST„ SYDNEY. PHONE 29 1704 


FOR THE CAR..TEMPO FULLY 
SOLID STATE 8-TRACK STEREO 

Measuring only 8” wide and 3” high the Tempo Car 
Stereo brings you superb stereo musical reproduc¬ 
tion without static or commercials. It’s easy to in¬ 
stall, and tapes can be changed quickly and easily 
without rewinding. Specifications: WEIGHT: 6.6 lbs. 
DIMENSIONS: 8” x 3” x 81". BATTERY: 12 volts 
DC. Negative ground. POWER CONSUMPTION: 
1.5 amps at 12 volts. COMPLEMENT: 15 transistors. 
OUTPUT POWER: 4.5 watts (max) per channel. 
Specially designed speakers available as optional 
extra. 
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PARTS LIST. 

1 Sloping front case, Oin x 6in x 
6in. 

1 Front panel, 6in x 6in. 

1 Heat sink (for thyristor), 5\in x 
2\in x 16g aluminium. 

1 Tension spring (see text). 

1 Fuse holder. 

1 5-amp fuse. 

1 Large bezel assembly. 

1 6-volt 36-36watt twin filament 
lamp. 

1 RF choke (see text). 

1 20-pair length of miniature re¬ 
sistor panel. 

2 Control knobs or handles, as re¬ 
quired. 

8 Terminals. Assorted colours. 

SEMICONDUCTORS 

1 Thyristor, type C20D. 

2 Tranistors, type BC108, 2N3565 
or similar. 

5 Diodes, type OA91, IN60A or 
similar. 


supply the RF chdke LI and the capa¬ 
citor Cl have been included. If left 
out of the circuit, firing pulses from 
one control unit could be fed via the 
internal impedance of the power supply 
to trigger other controllers. If each 
controller has a separate power supply, 
these filter components may be omitted. 

Before giving details of the con¬ 
struction of this controller, it is neces¬ 
sary to consider the choice of values 
for the components in the circuit and 
possible variations in those values to 
give maximum flexibility in design for 
the experimenter. 

The inductance of the RF choke 
LI is not critical and is similar to 
that used in both previous controllers. 
It consists of 50 to 60 turns of 24 
or 26SWG enlameiled wire on a short 
length of ferrite rod. Our rod was 
broken from an 8in length of tin 
diameter ferrite made by Ducon. 

When we modified the brake circuit 
as in figure 3(e), using a IK throttle 
as in the previous controllers, there 
was only a moderate increase in maxi¬ 
mum speed. Increasing the throttle to 


CAPACITORS 
1 0.47uF, 160V working. 

1 4uF, 40V working. 

1 5uf, 15V working (tantalum). 

1 lOOOuF, 50V working. 

RESISTORS 
3 3 ohms, 10 watt. 

2 330 ohms, i watt. 

2 IK, i watt. 

1 5K pre-set pot. 

1 10K, i watt. 

1 1 OK pre-set pot. 

1 1 OK linear pot. 

1 22K, i watt. 

1 50K pre-set pot. 

1 100K linear pot. 

1 250K pre-set pot. 

MISCELLANEOUS 
Nuts, bolts, washers, solder tags, 
solder, wire, insulating sleeving, 
grommets, rubber feet, aluminium 
(16g) for brackets and heat sink, etc . 

iiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiimiiiiimimiiiiiiiiiiiiiif 

10K, however, increased maximum 
speed quite noticeably. This difference 
in performance is because, with a total 
resistance for R5 and R6 of about 
25K to 30K, the 10K for the throttle 
gives a substantial increase in total 
discharge resistance during the period 
between supply voltage peaks. 

As the resistance of the throttle is 
made larger the maximum speed in¬ 
creases — although not in direct pro¬ 
portion — to a limit imposed by the 
supply voltage. On the other hand the 
extra throttle resistance increases the 
simulated inertia at intermediate 
throttle settings. This gives an unrealis- 
ic effect if the throttle is too high in 
value. Compromise values for this con¬ 
trol lie in the range 5K to 20K. 

If a power supply with several volt¬ 
age tappings is used with a single con¬ 
troller, the maximum speed control R1 
may not be necessary. However, if 
several controllers are used with a 
common supply, and/or if several dif¬ 
ferent types of model loco are to be 
used with the layout, this control is 
essential. Its value is not critical, but 


AUX. SUPPLY 



ON DANGER CONTROLLER 


Figure 4. The signalling circuits with suggested modified values to 
suit this new controller. 


ARROW 

have/ 

moved 

to 342 KENT STREET .. 

Yes, at last we've moved ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High 
Fidelity Showroom and acoustically 
designed demonstration studio you 



will be able to choose equipment in a 
quiet and pleasant "browse around*' 
atmosphere assisted by our know¬ 
ledge and experience gained over 20 
years in the Audio and Hi-Fi equip¬ 
ment business. 

MOVING SPECIALS IN 
EQUIPMENT COMBINATIONS 

|. New Trio TKI50T solid state am¬ 
plifier 13 watts per channel - Dual 
1015 Turntable with Shure M44-7 
cartridge - 2 Wharfed.ale Super 8 
RS/DD speakers in I cubic foot teak 
enclosures . $305.00 

2* Pioneer SA400 stereo amplifier 11 
watts per channel - Dual I0IQS de¬ 
luxe player with Shure magnetic car¬ 
tridge - 2 ROLA-PLESSEY MINI4FI 
2 speaker systems. 

BARGAIN ONLY.$298.00 

3- 2 Wharfedale "LINTON" loud¬ 
speaker systems new Trio TKI50T 
solid state amplifier 13 watts per 
channel - new Dual 1015 player with 
Shure M75G cartridge. 

REAL VALUE at . $359.00 

4* New Trio TK250E solid state 
stereo amplifier - Dual 1019 turn¬ 
table - Shure M55E elliptical car¬ 
tridge - 2 Leak Mk I I Sandwich 
loudspeaker systems. HIGH QUAL¬ 
ITY, LOW COST at $563.00. 


ARROW 

ELECTRONICS PIT. LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 i 29-6731 
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LEAK 

The first name in high fidelity! 



Leak 

Sandwich Mk. II 
Speaker system 

$139.00 


The Sandwich cones comprise stiff alu¬ 
minium skins for the outer surfaces where 
stresses are greatest, bonded to a thick 
core of featherweight, expanded plastic 
where stresses are lowest. Use of this 
material provides immense stiffness and 
rigid piston action over more than six 
octaves and results in a remarkably smooth 
response free from violent peaks and 
troughs over a very wide frequency range. 
Available in mahogany, teak and walnut, 
this beautifully finished enclosure is still 
the only compact speaker system offering 
substantially linear frequency response. 
Size: 26" x 15" x 12". 



Leak 

Mini Sandwich speaker 
system 

$99.00 


For music lovers who cannot spare space 
for a full-size LEAK Sandwich, the new 
Mini-Sandwich provides almost identical 
performance, with the exception of the 
very lowest octave. This superlative small 
speaker system is designed^ and made 
exactly as its larger companion. Size: I 85 " 
x 11 " x 7”. Available in mahogany, teak 
and walnut. 


Leak 

‘Stereo 30’ amplifier 

$198.30 



The "Stereo 30" solid state amplifier offers 
the discriminating music lover, studio — 
quality sound reproduction, advanced 
audio engineering and pleasing aesthetic 
design. The performance of the LEAK 
"Stereo 30" represents the highest stan¬ 
dards available. 

Each LEAK instrument is individually 
crafted and has the same high quality 
performance as LEAK instruments supplied 
to broadcasting and television companies 
throughout the world. 


A-,w v ; - . . - -• 




* See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 
For leaflets & information wnte to 

H. J. LEAK (AUST.) 

P.O. BOX 14, FRENCH'S FOREST, N.S.W. 2086. AUSTRALIA. 
TELEPHONE: 94 4902. 

FACTORY: 1 CAMPBELL PDE. MANLY VALE N.S.W., AUSTRALIA. 
CABLES: LECTRON. SYDNEY. 

Professional equipment enquiries to Simon Gray offices or Representatives in all states 
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FOR./REV. SWITCH 



Complete wiring 
diagram showing 
the layout of com¬ 
ponents on the 
terminal panel and 
the interconnec¬ 
tions to the major 
components. This 
is a rear view of 
the layout . 


iIGNAL 2 



HHfl 



BRAKING 

distance 

INERTIA 


MAX. SPEED 

+ 


Rear of the case, 
showing terminals . 
ft may be more 
convenient to 
arrange the termin¬ 
als in two rows of 
four. Note the ven¬ 
tilation holes, 
which are duplica¬ 
ted in the bottom 
of the case . 


the lowest value should be chosen 
which is consistent with safety for all 
locos likely to be used with the layout. 

If several locos with different 
characteristics are used regularly with 
a controller, R1 could be replaced by 
a series of switched fixed resistors 
selected to give the required maximum 
speed for each individual loco. It is 
probably advisable, however, to retain 
a pre-set resistor as a further position 
on the switch if visiting locos are to 
be catered for. 

The diode D1 in the inertia circuit 
can be of any type with a peak inverse 
rating of at least 40V. 

The minimum possible inertia — 
with R3 set at zero — is determined 
by the value of R4, and may be in¬ 
creased by making R4 larger than the 
minimum necessary for the protection 
of Dl. 

The maximum inertia is determined 
by the value of the resistor R3. We 
found that values between 20K and 
50K gave satisfactory results. If only 
low inertia is wanted, the resistance 
may be smaller. On the other hand, if 
very high inertia is required, R3 may be 
made 100K or more. However, as the 
resistance is increased, the maximum 
9peed is reduced. 

As in the case of the maximum 
speed control Rl, the inertia control 
R3 (and R4) may be replaced by a 
series of switched fixed resistors to suit 
individual locos likely to be used with 
the controller. 

For the brake control R5, we found 
that either a 100K linear or a 50K 
logarithmic potentiometer gave satis¬ 
factory results. A larger value 
— 200K lin or 100K log — gives a 
fractionally higher maximum speed, 
but the brake control loses its “feel” 



for the first part of its action. A 
smaller value for this control limits the 
top speed and should be avoided if 
possible. 

An important factor restricting the 
maximum speed is the current drain 
from capacitor C2 through the base 
circuit of transistor Tl. Resistor R7, 
originally fitted simply to limit Tl base 
current to a safe value, can be in¬ 
creased from its minimum value ci IK 
to restrict this current drain. We chose 
a value of 10K, although this could 
be increased to 22K with Slight advant¬ 
age in some circumstances. There is 
little point in any higher value. 

All the foregoing improvements, i.e., 
the modified brake circuit and the in¬ 
crease of R2 and R7 to 10K, could 
be incorporated in last year’s controller 
to give some increase in maximum 
speed. 

The connection from the inertia 
resistance circuit — R3, R4 and Dl 
— to the inertia capacitor C2 is taken 
to external terminals for a signalling 
circuit of either type described in 



A delicate 
instrument. 

The human ear. Capable 
of defining and separating 
the subtlest of tones, 
the gentlest of feelings. 
That's why the choice of 
an amplifier is so 
important. It is the centre 
of your sound system. 
The sound you hear is only 
as good as the equipment 
you use to get it. Bogen 
equipment will be in 
Australia by March 1st. 

A short wait your ear 
will appreciate. 

Look for full details of 
Bogen equipment and dealers 
in the March issue. 



Makers of fine audio equipment. 
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PHOTOELECTRIC 

CONTROLS 


Astrol photo Electric equipment has been designed to 




meet the majority of industrial applications. 

Features include:— 

• LOW COST 

• UP TO 1000 OPERATIONS PER MINUTE 

• DPDT RELAY WITH 5A CONTACTS 
OR SOLID STATE SWITCHING 

• MODULAR CONSTRUCTION 

• SOLID STATE CIRCUITRY 

• PRINTED CIRCUIT CHASSIS 

• CONVENIENT LIGHT AND DARK 
CHANGEOVER SWITCH 


Photo electric counter 


Logic module 


MODELS AVAILABLE IN ALL FORMS FOR 

* COUNTING * CONVEYOR CONTROL 

* DETECTION * REGISTRATION CONTROL 

* BLOCKAGE CONTROL * LIMIT SWITCHING 

* LEVEL CONTROL 



Typical P.E. or light 
source head 


ASSOCIATED CONTROLS PTY. LTD. 

14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA 

Eastern Instrument Services 
Ptv. Ltd.. 

Suite 17. 67 Queens Road. 
MELBOURNE. 3000 _ 

Phone 51-8503. 51-8504 


SOUTH AUSTRALIA 

Teknia Ptv. Limited. 

P.O. Box 45. 

LOWER MITCHAM. 5062 
Phone 76-3224 


QUEENSLAND 

Engineering Austral Lighting Ptv. Ltd.. 
HIqos Street. 

BREAKFAST CREEK. 4010 

Phone 62-2811 


Instrument 
Ptv. Ltd.. 

32 Annerlev Road. 
WOOLLOONCABBA. 8.2. 
4102 

Phone 91-5111 


WESTERN AUSTRALIA 

Mechanical and Electrical 
Design and Drawing Service. 
23 Slade Street. _ 
BAYSWATER. 6053 
Phone 71-5432 


60 


ELECTRONICS Australia, February, 1968 


















“Electronics Australia,” January, 1968, 
Iif the signalling facility is not required, 
the terminals Should be connected by 
a link (shown in the circuit diagram.) 

Because of the modifications to the 
inertia circuit in this controller com¬ 
pared with the 2A version, we found 
it necessary to alter some of the values 
in the signalling circuits. The new 
values we selected are shown in the 
accompanying circuits, figure 4. 

We must stress that the values for 
these circuits depend on the supply 
voltage and on the particular loco be¬ 
ing used. However, the order of change 
which we found necessary should give 
a starting point for experiments in 
modellers’ own circuits. All our experi¬ 
ments with the controller and the 
signalling circuits have been conducted 
with an AC supply to the main recti¬ 
fier of 15 V. 

In our prototype controller, transis¬ 
tors T1 and T2 are low voltage types 
(2N3565 or BC108) suitable only 
with supply voltages not greater than 
20. If a higher voltage unit is required, 
transistors of higher voltage ratings 
should be used, such as the 2N3567 
or BC107. If other transistor types are 
used, the maximum current rating 
should be about 100mA or higher, 
while the maximum voltage rating 
should be equal to or greater than 1.5 
times the supply voltage. 

Diodes D3 and D4 are in the emit¬ 
ter circuits of transistors T1 and T2 
respectively to protect the transistors 
against reverse base-emitter voltages. 
Diodes with reverse voltage ratings of 
25V are adequate. 

The main function of resistor R8 is 
to limit the base current of transistor 
T2 to a safe maximum, and for this 
needs a minimum value of 10K, How¬ 
ever, we found that under some condi¬ 
tions of supply voltage and loco we 
needed a slightly greater resistance 
than the maximum value of the zero 
speed control R9. This is obtaiined 
conveniently by increasing R8. 

Capacitor C4, for transient suppres¬ 
sion, is connected in the cathode cir¬ 
cuit of the thyristor in our previous 
train controllers. However, this con¬ 
troller has a tendency to oscillate at 
about 1MHz with the capacitor in this 
position. Moving it to the gate-cathode 
circuit and increasing its value over¬ 
comes this and still gives the required 
transient suppression. 

The surge limiting resistor R13 
should have a power rating of not less 
than 25W. The one in our prototype 
is made up of three 3-ohm resistors 
in parallel, each with a 10W rating. 

Our model of the controller is con¬ 
structed in a 6in x 6in x 6in sloping- 
front case from Heating Systems, with 
a 6in square front panel manufactured 
by that company for our 2A inertia 
controller — we changed the fuse 
designation to 5A. The pre-set con¬ 
trols are on a bracket in the case below 
the front panel for easy access. The 
size and layout are not critical. 

The thyristor is mounted on a 5iin 
x 2iin x 16 gauge aluminium heat sink 
as a precautionary measure. This is 
supported on insulated stand-offs at the 
rear of the case. 

The connections to the power supply, 
to the track, and to the signalling cir¬ 
cuits are taken via terminals on the 
back of the case. Only three signalling 
terminals are shown, the negative 


“supply” terminal being used as ter¬ 
minal “4.” However, an actual terminal 
may be fitted if perferred, simply wired 
directly to the negative supply ter¬ 
minal. 

The brake potentiometer is mounted 
on a bracket to allow a spring to be 
fitted behind the panel. This spring 
gives the brake a mechanical resis¬ 
tance and makes it feel more realistic. 
We tried a number of springs, and 
finally settled for a spiral type normal¬ 
ly used in simple domestic toasters. 
Several types are available, but we 
chose the heaviest we could find. This 
worked out just right. The throttle 
potentiometer is also mounted away 
from the front panel to cater for the 
handle. (A generator handle from an 
ex-army field telephone.) 

The wiring diagram shows the ar¬ 
rangement of the components on the 
panel. Those on the component board 
should be mounted before it is fixed 
to the panel. The overload lamp is 
wired directlv into the circuit using 
16 or 18SWG tinned copper wire to 
support the lamp firmly behind the 
bezel. 

When soldering the components, par¬ 
ticularly the semiconductors, care must 
be taken not to damiage them. Leads 
should be bent no nearer than 3/16th 
of an inch from the body, and they 
must be held in wiring pliers while 
being soldered. The soldering iron 
should be as hot as possible to ensure 
that the joint is made quickly. 

The pre-set controls are arranged on 
the front panel so that they are norm¬ 
ally adjusted from left to right. Be¬ 
fore starting to adjust the controls, 
set all of them fully anti-clockwise. 
As all model-tra/in locos have their own 
characteristics, it is advisable to check 
each setting with the various trains to 
be used. A closed loop of track is best 
for the adjustmment procedure. 

The first adjustment is to set the 
zero speed control (ZERO SP) so that 
all locos remain stationary with power 
aopfied and the throttle at minimum. 
Place a loco on the closed loop, mak¬ 
ing sure the throttle is set (at zero. 
When the power is applied the engine 
will move arounr the loop. Turn the 
zero speed control clockwise until the 
engine stops and advance the control 
about 30 degrees further. Try all other 
locos to ensure that none of them 
moves. Should any move, readjust the 
control. 

The maximum speed control (MAX 
SP) is set so that with the throttle at 
maximum, no loco is going so fast as 
to be in danger of derailing. If it is 
travelling too fast, reduce the supply 
voltage. If it is too slow, advance the 
pre-set control. 

Note particularly: The supply vol¬ 
tage should be no higher than is neces¬ 
sary to give the required top speed. 
Excessive supply voltage can cause 
jerky operation at low speeds, due to 
the thyristor being so close to the non¬ 
firing condition that it may not fire 
on all cycles. 

When some inertia is introduced, the 
top speed is reduced to give a safety 
margin for the locos. With the fastest 
loco on the loop, rotate the throttle to 
maximum, and time the train over a 
measured distance. 

The inertia pre-set control (INER¬ 
TIA) is set according to personal re- 

(Continued on Page 77) 



NOW ... A PRECISION TONE ARM 
FOR ONLY $191 

The Nikka-Lustre tone arm Model C.P.3 is 
a beautifully engineered instrument which 
will track down to % gram with suitable 
cartridges. An open-front head shell 
accepts all standard Vz in. mounting cart¬ 
ridges — and the arm takes Ortofon and 
SME shells without modification. Minia¬ 
ture ball races are used throughout — an 
outrigger bias adjustment sets stylus pres¬ 
sure. A tailored lifting/lowering device is 
now available for this arm ($7.50). See 
the review in “Electronics Australia”, p. 
123, October, 1966. Write 
for copies. Encel price in¬ 
cluding Sales Tax . 


$19.00 


LOWTHER LOUDSPEAKERS 
FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM6 (17,500 
lines) is now available on immediate deliv¬ 
ery. Write for EMQ’s or call for your per¬ 
sonal quotation. Cabinet drawings available 
on request. 

ENCEL SERVICE DIVISIONS 

Modern and efficient service centres oper¬ 
ate in Sydney and Melbourne. Up to the 
minute servicing equipment is provided and 
skilled technicians who have been specially 
trained actually save you money when 
service is necessary as time expended is 
kept to a minimum. Encel service does 
not cost — it pays. 

ASK FOR AN AKAI EMQ! 

Ail AKAI models are in stock . . . M8, X4, 
X150D and 1710. Trade-in valuations and 
end-user prices are more than just attract¬ 
ive at Encel Electronics! 

THE NEW ORTOFON S-15 AND SL-15 
STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant 
testimony to the outstanding performance 
of the new Ortofon S-15 and SL-15 series. 
Ask for an EMQ or a trade-in valuation. 

THE REVOX G36 PROFESSIONAL 2 OR 4 
TRACK STEREO AND MONO 
TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss recorder. Three motors are featured 
in this versatile two-speed professional 
quality recorder which takes lOVz in. 
spools; ask for an EMQ or a trade-in 
valuation on your old unit. See Encel 
Stereo Centres for a Revox demonstration 
. . . the low price will pleasantly surprise 
you; a special price applies to professional 
users. Ask for copies of reviews. 

IMPORTANT 

ALL ENCEL PRICES INCLUDE SALES TAX 



THE COSMOS SW-30C ... A LOW PRICE 
HIGH QUALITY STEREO AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 
watts I.H.F.M. in each channel, the Cosmos 
SW-30C has a wide frequency response 
and speaker matching for 4, 8 and 15 ohm 
loudspeakers. Sens, for mag p.u. is 5 mV. 
Headphone jack. Earlier 
shipments sold very quickly. Cfi 

Including Sales Tax . ^> * Hh.iJU 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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GENERAL ACCESSORIES 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH 


proudly announce the opening of a new Show¬ 
room in Sydney's Western Suburbs: at 443 Con¬ 
cord Road, Rhodes. Phone 73-0211. 





We invite you to inspect 
this showroom and see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIG. 



GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES — 73-0211 


Please note: GENERAL ACCESSORIES STORES at: 776 Clarence St., City, 
and 443 Concord Rd., Rhodes, are OPEN on SATURDAY MORNINGS. 


Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS. RECORD CHAN¬ 
GERS. TEST EQUIPMENT, 
HI-FI OUTFITS — SARLON 
FABRICS — and SPEAKER 
ENCLOSURES. 
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A new, compact loudspeaker system 


THE PLAYMASTER "POINT FOUR 


Here is a new, compact loudspeaker system, well 
worthy of a place alongside our popular Playmaster 
"Bookshelf" system. Of lower cubic content and much 
smaller in frontal dimensions, it gives a comparable per¬ 
formance and should appeal automatically to those to 
whom room-space is a first consideration. 


By Leo Simpson and Neville Williams 



The thinking behind this latest en¬ 
closure is not by any means new and, 
as far as we are concerned, is at least 
as old as the original Playmaster Book¬ 
shelf system. At the time, we were 
seeking a basic loudspeaker which 
could be operated in a compact, fully- 
sealed and filled enclosure; it needed 
to be a high-quality design, with as 
much cone area as practicable and 
with a natural free-air cone response 
at the lowest possible frequency. 

At the time, no loudspeaker appeared 
to be readily available to Australian 
homebuilders specifically intended for 
this class of service. In fact, local 
manufacturers were distinctly diffident 
about marketing a loudspeaker with 
very compliant suspension and relying 
on a sealed enclosure for control of 
cone movement. They feared that, des¬ 
pite any number of warnings, too many 
customers would be tempted to feed 
power to the speakers, when not pro¬ 
perly baffled, claiming any resultant 
damage as a manufacturing fault. 

Lacking a loudspeaker expressly 
designed for the role, we had to turn 
to the Magnavox 6WR as the only 
readily available, conventional design 
which had any chance of operating 
satisfactorily in a compact enclosure. 
Tests showed that, with an enclosure 
volume of 0.55 cubic feet, sealed and 
suitably filled, the 6WR exhibited a 
system resonance in the region of 
85Hz. Vital factors were that the out¬ 
put in this region was not significantly 
accentuated and that the roll-off below 
resonance was quite smooth. This made 
it possible to secure a satisfying bass 
response wtih typical (10-watt) high 
fidelity amplifiers by operating them 
with the bass control set for about 
half boost. 

To complete the picture, we speci¬ 
fied the use of a high-frequency 
tweeter with sealed rear housing and 
a simple cross-over network centred 
at either 2.5 or 5KHz, depending on 
the particular tweeter selected. 

The success of the resulting “Play¬ 
master Bookshelf” loudspeaker system 
is now history. Since its introduction 
in our December, 1964, issue, literally 


thousands of them have been put 
together or sold in built-up form and 
there is little doubt that, in terms of 
numbers, it is the most popular loud¬ 
speaker system ever to hit the Aus¬ 
tralian market. 

Recently however the Philips 
organisation brought to our attention 
a 6±-inch low frequency loudspeaker, 
newly added to their range, which had 
been expressly designed for the job 
we had in mind back in 1964. Carry¬ 
ing the type number 2422/257/37701 
it is intended for “woofer” service, 
having a large magnet, long-travel 
voice coil system and a ring of butyl- 
rubber to support the cone edge. The 
power rating is a generous 20 watts, 
provided the loudspeaker is housed in 
a suitable enclosure of not more than 
30 litres or 1 cu. ft. approx.; im¬ 
pedance at 400Hz is 8 ohms, cone 
resonance in free air 28Hz, total mag¬ 
netic flux 45,000Mx and flux density 
9600Gs. 

In Australia, it is likelv to be sold 
under the type number AD3703, retail¬ 
ing at about $17, and less discounts 
where applicable. 

At the time of writing, the loud¬ 
speaker is available only with an 
8-ohm voice coil, a figure that seems 
to be emerging as a new “standard” 
since the swing towards solid-state 
amplifiers. As such, it will suit most 
new transistor amplifiers directly, along 
with those valve amplifiers having out¬ 
put secondaries tapped for this order 
of load. In fact, having in mind the 
rather nebulous impedance character¬ 
istic of most practical loudspeakers, we 
would not hesitate to use such a 
speaker with amplifiers intended for 
15-ohm loads, should the necessity 
arise. 

Philips may or may not make the 
AD3703 available later, in other im¬ 
pedances, according to demand. 

As mentioned earlier, its natural 
cone resonance in free air is stated as 
28Hz but, in the samples to hand, it 
was so non-apparent to ear, eye and 
instruments that we would have put 
it, if anywhere, below 20Hz. 

Application data for the loudspeaker 


The new Playmaster “Point 
Four ” loudspeaker system and, 
below , the Philips 6 h-inch 
woofer which has made the 
design possible . 


The 3TC tweeter is at the top 
and the AD3703 woofer at the 
bottom. The cross-over com¬ 
ponents are in between . 
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UNIVERSAL BRIDGE SECTION: 

• Inductance (L) 

O.luH — 110H 8 ranges 

Accuracy ±1%, ±0.5% of the full 

scale. 

• Capacitance (C) 

lpf — 1,100 uF 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Resistance (R) 

.01 ohm — 11 M-ohm 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Q and DO.1-12 ±10% ±0.1 

POWER SUPPLY: 

Battery operated 

BRIDGE SOURCE: 

Internal Oscillator lKc/s 


MULTIMETER RANGES: 

DC VOLTAGE: 

0-2.5 volts) 

0-10 volts) 

0-50 volts) —20,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 

AC VOLTAGE 

0-2.5 volts) 

0-10 volts) 

0-50 volts)—8,000 ohms per volt 

0-250 volts) 

0-1,000 volts) 

DC CURRENT 

0-50 microamperes—250 millivolts 
0-0.5 milliamperes) 

0-5 milliamperes) 

0-50 milliamperes) —150 millivolts 
0-250 milliamperes) 

DC RESISTANCE: 

Range RX1 RX10 RX100 
50 M-ohm 



THE UNIVERSAL MUL TITESTER 
MODEL ‘TJNTTER F” 
DIMENSIONS: 9cm x 20cm x 15cm, 51b. 

Midscale —74-ohm 740-ohm 
7.4k-ohm 434k-ohm 
Minimum —1-ohm 10-ohm 100- 
ohm lOk-ohm 

Maximum —lOk-ohm lOOk-ohm 1 
Megohm 50 Megohm 
—20ma 2ma 0.2ma 


VOLUME LEVEL: 

—lOdb-f-lOdb on AC 2.5 volt range 

4-5db-|~36db on AC 50 volt range 

ALLOWANCES: 

DC voltage: ±3% at full scale deflection 
AC voltage: ±4%* at F.S.D. 

DC current: ±3 % at full scale deflection 
DC resistance ±3% of full scale length 


Price $120 plus tax 


UNIVERSITY GRAHAM INSTRUMENTS Pty. Ltd., 

106 BELMORE ROAD, RIVERWOOD, N.S.W., 2210. 
Telephones: 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 


VICTORIA: EASTERN INSTRUMENT SERVICE Pty. Ltd., 
3 CARROL CRES., GLEN IRIS, 3146 
VICTORIA. Ph.: 20-3294. 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth, 6000. 
S.A.: Jason Trading Co., Pty. Ltd., 
33 Market Street, 

Adelaide, 5000. Ph. 51-6263. 


Representatives: 

•QLD.: Keith Percy and Co. Pty. Ltd., 
Waterloo St., Newstead, Bris., 
Old., 4006. 


TAS.: W. P. Martin and Company, 

202 Argyle Street, Hobart, 7000. 
And 150 Wellington Street, 
Lanuceston, 7250. 



Custom Built 


We are specialists in close tolerance work for the communications 
industry in light engineering, sheetmetal, timber or plastics. If your 
problem involves one or more of these fields 9 it will pay you to see us — 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 NIDDRIE 
TELEPHONE: 379-7743 
A DIVISION OF SCOPE LABORATORIES 


A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 
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FALSE BAFFLE 

1/4" TEMPERED HARDBCARD 
FASTENED TO BAFFLE BY 
1/2" PANEL PINS 


BAFFLE 

BAFFLE SCREWED TO CLEATS 
FROM THE OUTSIDE 


ACOUSTICALLY 
TRANSPARENT 
SPEAKER FABRIC 
STAPLED TO REAR 
OF FALSE BAFFLE 


13-3/4" 



REAR SCREWED 
TO CLEATS 


MATERIAL: 

ENCLOSURE AND BACK: 3/8" PLYWOOD OR FLAKEBOARD 
BAFFLE: 1/2" PLYWOOD OR FLAKEBOARD 
ENCLOSURE PACKED WITH ONE 18” * 18" PIECE 
OF 14 OR 16 OZ. INNERBOND OR TONTINE 


PLAYMASTER POINT FOUR 


SE/18 


Constructional details of the enclosure for the “Point Four” loud¬ 
speaker system. Dimensions differ in a few details from the original 
Mullard drawings but relate closely to the commercial versions that 
are actually being sold. As mentioned in the text , however, we had 
to modify such an enclosure to achieve an airtight fit to baffle and 

rear panel. 


illustrates its use and performance in 
a fully sealed enclosure of about 
0.33 cu. ft. Under these conditions, the 
bass resonance is shown as 60Hz and 
the frequency range, when associated 
with a suitable tweeter and cross-over 
network, as 50-18,000Hz. 

While it would have been very 
simple for us to specify a new en¬ 
closure to the Philips dimensions, we 
hesitated to inflict on local dealers a 
cabinet size which would be just marg¬ 
inally different from the Mullard Mini 
and the Rola Mini-fi systems, already 
on the market. Accordingly, we bought 
in a Mullard type enclosure from a 
local supplier, intending merely to 
block the port, fill with Innerbond or 
similar and suggest it as an approach 
which might appeal to many readers. 
We fondly hoped that, by so doing, we 
would avoid altogether the need for 
new woodwork. The slight increase in 
size—0.4 approx, against 0.33 cubic 
feet—would in fact be a slight advan¬ 
tage. 

Unfortunately, we were soon disil¬ 
lusioned. The front baffle in the box 
was made from inferior looking 5/16in 
plywood, screwed to internal cleats 
which left portion of the baffle unsup¬ 
ported and unsealed. It didn’t take 
long to realise—and demonstrate — 
that the baffle system was far from 
being airtight around its edges, a re¬ 


quirement that had been strongly stres¬ 
sed in the original Mullard specifica¬ 
tions. 

In front of the tweeter, the- baffle 
had dutifully been chamfered to con¬ 
tinue the flare of the cone but, in front 
of this main baffle, a second piece of 


ply carrying the fret cloth had plain 
holes roughly in front of the two cones. 
Any value that the chamfering might 
have had was thereby completely ne¬ 
gated. It was a clear case where the 
manufacturers had been careful about 
the appearance outside, but very care¬ 
less about the stated design require¬ 
ments inside! 

Our first job, therefore, was to com¬ 
plete the line of cleats around the 
inside front of the cabinet and then 
to make up a new baffle from i-inch 
flakedboard. While the new baffle ap- 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
competitive price. 

These tubes are fully reconditioned a nd rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (Ion-burn excepted). 

ALL SIZIS IN STOCK — INCLUDING LAMINATID TUBES 

“Tel-Leigh-Tubes” the top-quality tubes are also available. 

\\ All tubes are now guaranteed for 2 years . 

Telephone Telephone 

56-8498 Same day delivery service. 56-8498 

1U-LEI6H-TUKS, 51 KUSS SIKH, LEICHHARDT, SYDNEY, HAW. 

Country and Interstate customers: Please rail old tubes to Petersham Station. 
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SHURE 
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famous Shure V-1 5. except that it is pro¬ 
duced under standard Shure quality 
control and manufacturing techniques. 
Remarkable freedom from IM. har¬ 
monic and tracing distortion. Will 
definitely improve the sound 
of monaural as well as stereo 
records, 
t 


THE M44 SERIES 


Model M44.5 Stylus Radius, .0005 
spherical. Tracking weight %to I! 
grams. Model 44G Stylus radius 
.0007 spherical. Tracking weight ^ 
to I^ grams. Model M44.7 Stylus rad 


THE SUPERB V-15 TYPE II 

The radically new V-15 type ll heralds 
a new epoch in high performance cart¬ 
ridges. We call it the era of High 
Trackability. Because of it you will hear 
some records tracked at light forces for 
the first time without distortion. 

Trackability at % gram tracking force using a Shure/SME Arm: 17,9 
CM/SEC at 400 Hz (cps): 26 CM/SEC at 1,000 Hz (cps): 76 
CM/SEC at 5,000 Hz (cps): 15 CM/SEC at 10,000 Hz (cps). 
Frequency Response: 20 to 25,000 Hz cps). Output Voltage: 3.5 
mv per channel at 1,000 Hz (cps) at 5 CM/SEC. Channel 
Separation: Over 25 db at 1,000 Hz (cps): Over 17 db from 
500 to 10,000 Hz (cps). Channel Balance: Output from 
each channel within 2 db. Stylus: VNI5E Bi-Radial Ellipti¬ 
cal Stylus, Diamond Tip. .0007 inch (17.8 microns) 
frontal radius: .0002 inch (5 microns) side contact 
radii; .0010 inch (25 microns) wide between 
record contact points. Tracking Force: % to l*/2 
grams. Recommended Load Impedance: 47,000 
ohms (per channel). Mounting: Standard 
*/2 inch mounting centres. 


DISTRIBUTED THROUGHOUT 
AUSTRALIA BY 

AUDIO 

ENGINEERS PTY. LTD. 

342 KENT ST. ( 

SYDNEY, N.S.W. 

PHONE 29-6731 


. ius, .007 spherical. Tracking weight H /2 to 3 grams. Model 
M44.C Stylus radius, .0007 spherical. Tracking weight 
3 to 5 grams. Ideal for changer operation. Response 
—all models. 20 to 20,000 Hz. Compliance—M44.G, 
M44.5 = 25 X 10". M44.7 = 20 X 10* M44.C 
= 7 X 10°. 


Model M75E with elliptical stylus. 
Tracking weight % to H /2 grams. 
Output 5.7 m/v at IKC/50M/ 
Sec. Model M75G with .0006" 
Radius Styli. Output 5.7 m/v at 

IKC/5CM/Sec. Tracking weight % to H /2 grams. Model M75-6 
with .0006" radius styli. Tracking weight H /2 to 3 grams. Out¬ 
put 5.9 m/v at IKC/5CM/Sec. Specifications common to 
the above. Frequency response: 20 to 20KC. Channel 
separation: betters than 25db at 1000 CPS. Load 
impedance: 47,000 ohms per channel. 


THE M75 SERIES 




M55E 

Professional perform¬ 
ance at a modest 
price. Compares 
favourably to the 


SEE YOUR DEALER 
FOR NEW LOW PRICES 


SHURE 


presenting the proven range of 

HI TRACKABILITY ' CARTRIDGES 


SHURE 
















jeared to fit neatly against the cleats 
ind against the inside surfaces of the 
iabinet, we ultimately made sure of 
the seal by providing a washer of thin 
:elt between baffle and cleats, and 
)y a pellet of caulking compound in 
;ach of the corners. 

The Philips loudspeaker, by the way, 
equires a cut-out of diameter 140mm, 
;qual to 51 inches. 

For the tweeter, we decided against 
he suggested type from the Philips 
ange because of its conventional open- 
jacked design. Whatever its merits in 
jther directions, the need to provide 
m airtight enclosure for it is a very 


in these columns. The appropriate 
method is to obtain a strip of the 
material as wide as the internal height 
of the cabinet, to roll it into a flattened 
pad without compressing it and to 
stand it on end on the cabinet. It 
should be pushed forward to either 
side of the loudspeakers and should 
roughly occupy the airspace within the 
cabinet, without being compressed 
significantly when the back is screwed 
on. 

Care should be taken to see that the 
back seals as tightly as the front, the 
leads being brought out through holes 
of just the right size or through air- 


Details of the 
cross-over net¬ 
work. It is shown 
for an 8-ohm sys¬ 
tem only and 
crossing over at 
5KHz — the only 
combination which 
is practical at the 
moment 


NON-METALLIC 
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►erious disadvantage. Instead, we 
sleeted to fit the Magna vox 3TC, as 
jsed by some constructors in parti- 
:ular versions of the Playmaster Book- 
;helf. To go with the AD 3703 woofer, 
ve selected the 8-ohm version. 

The 3TC requires a 3-1/8in diameter 
jut-out, chamfered at the front and 
s normally fed through a series capa¬ 
citor rolling off the input below about 
>KHz. 

In fact, we have specified a simple 
l-section network crossing over at 
>KHz and with values appropriate to 
1-ohm loudspeakers. Details of the net- 
vork are given in the accompanying 
liagram. It performs the necessary 
unction of diverting low frequency 
snergy to the woofer and high fre- 
luency energy to the tweeter. The ne¬ 
cessity for the inductor is perhaps 
iebatable because the impedance of 
he woofer is so high at the higher 
requeneies and its ability to absorb 
>ower so limited that inclusion of the 
nductor is somewhat academic. How¬ 
ever, it is not a costly component and 
ve are recommending it as a standard 
itment for the “Point Four” against 
he day when other woofer loudspeak¬ 
ers may become available, requiring 
he inclusion of the inductor for best 
esults. 

In terms of sensitivity, the two loud¬ 
speakers match up quite well, the 3TC 
weeter perhaps leading just a trifle. We 
eft it this way on the assumption that 
here is normally some loss of treble 
hrough the average grille cloth and 
or listeners sitting other than on the 
ixis of the tweeter. The tweeter can 
>e restrained, if desired, by connecting 
l or 3 ohms in series with it — a 
iecision that may well be made before 
he network is installed finally within 
he cabinet. Ultimately, it can be 
ittached to any one of the inside faces 
)f the enclosure. 

The enclosure does not need to be 
ined or padded internally but it should 
be filled with one of the currently 
ivailable bonded fillings intended for 
he purpose—Innerbond and Tontine 
75 being two of the lines advertised 


tight connectors. This insistance on 
the enclosure being airtight is not a 
fetish; quite apart from the need to 
provide air loading on the cone, the 
air will hiss through any holes, creat¬ 
ing spurious sound energy. 

On test, the new “Point Four” 
sounded much like our reference 
“Playmaster Bookshelf” system, operat¬ 
ing from a 10-fl0 watt amplifier and 
with about half-bass boost. There was 
some discussion among staff members 
about the sound of each on different 
types of program material but all in 
quite vague terms. The general verdict 
was that there was a marked similarity 
in the sound and that both were highly 
satisfactory. 

The new Philips loudspeaker has a 
higher power rating than the 6WR 
but this may not mean much in prac¬ 
tice because the power limits for the 
6WR in a sealed enclosure have never 
been stated. In terms of sensitivity, 
the advantage is probably with the 
6WR but the difference is quite 
marginal. 

In a stereo set-up in the average 
suburban living-room there would be 
little to choose between the Playmaster 
Bookshelf and the Point Four, the 
most notable difference being in terms 
of the size and appearance. 

If the requirement is for a loud¬ 
speaker system to rest on a shelf then, 
in contradiction to the name, the most 
suitable would probably be the “Point 
Four.” On the other hand, where the 
loudspeakers have to stand on the floor 
against a wall, or merge with curtains, 
or hang on a wall like a picture, the 
slimmer “Bookshelf’ would probably 
be the most practical shape. 

In terms of cost, there probably 
won’t be much to it. The “Point Four” 
cabinet is somewhat smaller, lighter 
and simpler but the governing factor 
will probably be the comparative 
quantity price of the two woofers. But, 
give or take a dollar or so, the “Book¬ 
shelf” and the “Point Four” should 
continue to look—and sound—very 
attractive alternative propositions 
against imported, ready-built units, n 


mow' 

have/ 

moved 

fro 342 KENT STREET .. 

Yes, at last we've moved ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High 
Fidelity Showroom and acoustically 
designed demonstration studio you 



will be able to choose equipment in a 
quiet and pleasant "browse around" 
atmosphere assisted by our know¬ 
ledge and experience gained over 20 
years in the Audio and Hi-Fi equip¬ 
ment business. 

SEE AND HEAR THE ALL NEW 

'Wharfedale WHF-20' 

Solid State Stereo Amplifier 


'!> i > > ji- 


■ * ■ ■i 

BRIEF SPECIFICATIONS - output. 
20 watts (continuous) per channel. 
DISTORTION. Less than .2% at full 
output. RESPONSE. 10 HZ to 60- 
KHZ. TONE CONTROL RANGE. 15 
DB at 40 HZ, 14 DB at 10 HZ. FILTER 
SLOPE. Variable from 0 DB to 20 DB 
per octave above 7KHZ. LOUDNESS 
CONTROL Up to 10 DB of bass lift 
at low settings. INPUT SENSITIVITIES. 
Mag. PU 3.5 MV. Ceramic PU. 50 
MV. Tuner, 100 MV Tape input, 100 
MV, Aux. 100 MV. RUMBLE FILTER. 
-3DB at 40 HZ -18 DB at 20 HZ. 
Headphone outlet - 8 ohms. Hear it 
demonstrated with the FABULOUS 
"AIREDALE" 3 way speaker system! 

SEND FOR DETAILS AND PRICE 


ARROW 

ELECTRONICS PIY. LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29 8580 & 29-6731 
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DECIMAL READOUT 

forte 

"ELECTRONIC DICE'" 


A sequel to the November 1967 article... 


by Leo Simpson 


In the original article on the Electronic Die or Dice 
we intimated that we would publish a later article on a 
decimal-readout system. This article describes an economi¬ 
cal readout system of this type, one which may also be 
used as the foundation of a readout system tor other more 
elaborate devices. 

The nucleus of the readout is an XN3 side-viewing 
numerical indicator tube made by Hivac Limited, England 
and imported to this country by Plessey Components 
Group. It is available from trade houses at about $3.30, 
and at this price would appear to be the most economical 
indicator tube available “off the shelf” at the moment. 

As some readers are probably aware, the numerical 
readout tube is a development from the simple neon glow 
tube. It is currently the most commonly used of tall digital 
readout devices, offering bright, easily interpreted display, 
mechanical simplicity and high reliability. This particular 
tube is a side-viewing type as opposed to other types which 
are viewed from the end or “top.” The two methods of 
construction each have certain advantages regarding num¬ 
eral size, suitability for close mounting of tubes, etc. 

The tube is basically a multi-cathode neon tube in 
which the cathodes are stamped in thin .metal sheet in the 
shape of the desired numerals—in this case, from 0 to 9. 
The common anode is fine wire gauze through which the 
cathodes may be observed. When a selected cathode is 
made negative with respect to the anode by about 150 
volts it glows with the familiar pink neon aura. This aura 
surrounds the cathode so that the desired numeral is easily 
recognised. 

The tube has an envelope about the same size as a 
12AX7 but instead of being used with a valve socket it is 
fitted with eleven flexible leads so that it can be soldered 
directly into the circuit. A base diagram showing lead 
connections is shown on the circuit diagram. 

In the Electronic Dice only six numerals of the ten 
are used, from one to six. Each numeral is controlled or 
“driven” by a separate transistor which, in turn, is turned 
on or off by the output from the appropriate “AND” 
decoding gate. The four unused cathodes are left “floating” 
electrically. 

The driver transistors we have used tare BSX-21, made 
by Mu Hard. They have a collector-emitter breakdown volt¬ 
age Vceo of 80 volts and are thus ideal for high voltage 
switching of this nature. They are, in fact, intended as a 
driver for numerical indicator tubes. They are mounted in 
a TO-18 case, with the collector connected to case. 

In their data sheets for the BSX-21 Mullard indicate 
that the transistor can be used with its collector connected 
directly to the cathodes of the indicator tube. At first 
thought, this could mean tragedy. This is because the 
“unstruck” cathodes of the indicator tube will acquire a 
potential of between about 60V and the anode sustaining 
voltage of the tube—which, in the case of the XN3, is 
nominally 140V at the typical cathode current of 1.5mA. 
The actual potential acquired by an unstruck cathode de¬ 
pends on its distance from the glowing cathode and the 
collector leakage of the transistor. This means that the 
Vceo of the transistor can be exceeded when it is “off,” 
depending on the above conditions. 

Happily this is not as serious as it may sound because 


Above is the new version of the Electronic Dice, 
with decimal headout . Below is a view showing 
the layout inside the case . 
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Milliard state that the transistor can 
be used in the “avalanche” or “break¬ 
down” mode up to 160V, provided the 
total power dissipation does not exceed 
lOOmW at an ambient temperature of 
less than 85 degrees Centigrade. These 
conditions would normally be fulfilled 
in this case and the transistor would 
be within its ratings. 

All the above assumes that one 
cathode of the indicator tube is con¬ 
ducting and thus the maximum voltage 
on the “unstruck” cathodes is less than 
the tube sustaining voltage. If, for 
some reason such as an open circuit 
transistor or other fault, the tube is 
not conducting, then all cathodes will 
rise in potential to the supply voltage. 

This is normally much higher than 
the tube sustaining voltage, due to 
the desirability of operating the tube 
under approximately constant current 
conditions. In our case the supply 
voltage is around 230V DC, which 
would probably mean the demise of at 
least one transistor, and perhaps all of 
them, if they all went open circuit at 
once. 

To eliminate this possibility we have 
arranged that all transistor collectors 
are “clamped” to a potential of around 
80 volts by means of BA 100 silicon 
diodes. The 80 volt potential is obtain¬ 
ed from a voltage divider across the 
230 volt DC supply, using a 100K and 
a 47K resistor. This ensures that the 
voltage rating of the transistors cannot 
be exceeded no matter what the “state” 
of the tube. 

For the benefit of readers who are 
not familiar with the principle 
of clamping a Short explanation fol¬ 
lows. Briefly, it is a method of tying a 
point in a circuit to a certain reference 
voltage, using a diode, so that this 
point will not exceed the reference 
voltage—or alternatively, will not be 
less than the reference voltage. In this 
case we have six diodes, connected with 
cathodes to the reference voltage and 
anodes to each transistor collector. If 
any collector voltage tends to exceed 80 
volts its (associated diode will conduct 
— holding the collector substantially 
at the 80V reference. When the tran¬ 
sistors are conducting (i.e., collectors 
at near zero potential) or non conduct¬ 
ing but have assumed a voltage below 
80V, the appropriate diodes will be 
reverse biased and non-conducting. 

Readers who feel that this “insur¬ 
ance” of the transistors is not worth 
the small cost of the six diodes and 
two resistors may omit these coni- 
ponents, but we do not advise 
this unless the constructor is quite sure 
that the counter and decoding sections 
of the device are operating correctly 
and reliably. 

The driver transistor emitters are 
connected to earth via a common 
BA 100 or similar low power silicon 
diode. The current of about 1.5mA 
induces a voltage of approx. 0.5 volts 
across the diode (and thus holds all 
Che emitters -at 0.5 volts above zero 
potential. This ensures that all non¬ 
operative transistors have their bases 
relatively more negative /than their 
emitters (and are thus positively “cut¬ 
off.” The omission of this diode could 
mean that cathodes which were sup¬ 
posed to be non-operative might glow 
slightly, due to slight conduction of 
their associated transistor. 

We point out that, if £ or some reason 
none of the transistors are conducting, 
the tube may still emit a slight glow, 
due to leakage through the clamping 


/ - 
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Cat- No- M207 


DE-SOLDERING/SOLDERING TOOL 


This unique tool allows fast removal of 90 per cent of the 
solder on soldering tags and printed circuit board com¬ 
ponent terminations. 

Removal of components is greatly simplified and P.C.B. and 
component damage can be avoided. 

A range of six tips for both de-soldering and soldering, 
allows this tool to be used for all applications from micro¬ 
miniature to standard radio and TV circuit work. All tips 
are specially plated and de-soldering tips are stainless steel 
lined. 

Cat. No. M207 is Approved in all Australian States for 
mains voltage operation. Models are available for all volt¬ 
age ranges. 

See the range of Adcola “M” Series Solder Tools Illustrated in “Electronics 
Australia,'* January '68 edition, or write for illustrated brochure to::— 
ADCOLA PRODUCTS PTY. LIMITED. 12 CHURCHILL ST.. MONT ALBERT. VIC. 

17 BURWOOD RD.. BUR WOOD. N.S.W. 

S A. Distributor: F. R. Mayfield Pty. Ltd., 11 Halifax Street. Adelaide. 8-4131. 
Q!d. Agent: T. H. Martin Pty. Ltd.. 56-74 Edward Street. Brisbane. 2-05SS. 
W.A. Agent: Everett Agency Pty. Ltd.. 17 Northwood Street. West Leedervilie. 
6007. 84137. 


LOOKING FOR A 
BETTER JOB? 

Excellent opportunities are available for young men with a trade or technical 
background, to be trained for careers as- 

TECHNICAL 

SALES REPRESENTATIVE 

The Representative Field Otters: 

★ EXCELLENT INCOME 

★ SECURITY 

★ ADVANCEMENT TO EXECUTIVE STATUS 

★ FREEDOM 

★ CAR OR CAR ALLOWANCE 

Experience is not necessary, but selected applicants must be prepared to undergo 
an intensive training programme whilst in present employment. 

For further particulars fill in the coupon below and forward to our office in your 
State or alternatively phone for an appointment. 

FRANK W. NAIRN & ASSOCIATES PTY. LTD. 

193 Bouverie SI., Carlton, Victoria 
Phone 34-4131 

241 Broadway, Sydney, N.S.W. j 

68-3126 J AnnpF „ 

408 King William St., Adelaide, S.A. i D 


NAME; 


8-4019 | AGE; .OCCUPATION: 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE — 60-1442 

We have everything for the Radio Hobbyist ★ 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
240mm . .. Ea. $2.70 


Y700 Ceramic Cartridge. Mon. 

LP/78.$2.00 


PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm.Ea. $4.00 


Y200 Ceramic Cartridge. 

ST LP/78.$3.00 


PU-54 Pick-up LP/45 only. 

Length 1.25mm .. .. Ea. $2.10 


Y400 Crystal Cartridge. LP/45 $1.20 


Y130 Crystal Cartridge. T/O 
Type. Ster/LP.Ea. $2.70 

Sapphire Replacement Styli. 

Each Ster/LP. 30c 


TRANSISTORISED CALLING 
AND TALK-BACK SYSTEMS 

BATTERY OPERATED 


2 station 1 master 1 slave . . $20.00 

3 station 1 master 2 slave . . $22.50 

4 station 1 master 3 slave . . $30.00 

5 station 1 master 4 slave .. $35.00 

7 station 1 master 6 slave .. $50.00 

Complete with cable and batteries. 

3 station, all master.$36.00 

4 station, all master.$48.00 


Complete with batteries. 
Suitable cable from 20c yd. 
Plus 50c postage. 


SUB MINIATURE 

I.F. TRANS., 7 x 7mm. 

In sets of 3. 

$2.25 per set. 

OSC. COILS, 7 x 7mm. 

To match I.F. Trans. 

75c each. 

5K SUB-MIN POTS, w/switch. 65c. 


CO-AX MIC. CABLE. 

Grey P.V.C. Cover. 

15c yd. $14.50 100yds. 

STANDARD THIN MIC. CABLE 

Grey P.V.C. Cover. 

10c yd. $9.00 100yds. 

4c SHIELDED P/U FLEX 

P.V.C. Covered. 25c per yd. 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal, 50-7K, 35 x 25 x 8 mm. -57DB.$1.00 ea. 

MC-7 Crystal, 100-7K. 39 rom Round x 11 mm. -56 DB. .. $1.00 ea. 

MC-8 Crystal, 50-8K. 48 mm Round x 17 mm. -50 DB. . . $1.00 ea. 

MC-9 Crystal, 50-8K, 25 mm Round x 9 mm. -68 DB. . . $1.80 ea. 

MC-33 Crystal, 50-10K, 33 mm Round x 9 mm. -60DB.$1.30 ea. 

MD-5 Dynamic, 100-15K. 33 mm Round x 14 mm. -55 DB. $1.80 ea. 


TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece with 3.5mm 

Plug. 75c 

Crystal Earpiece with 2.5mm 

Plug.75c 

Crvstal Earpiece with 3.5mm 

Plug.35c 

Jacks, 2.5 and 3.5 mm.20c 

3.5mm Plug and Cord Ext. Jack. 

Pair.50c 


Capacitor Substitution Box, 

1,000 VW.$5.00 

Resistor Substitution Box, 1 Watt. 
Plus Post, 20c.$4.50 


TRANSISTOR AERIALS 

4in extends to 27 in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.00 

7in extends to 39in.$1.20 

9in extends to 39in. 95c 


Plus Postage, 15c. 

CRYSTAL SET BUILDERS 


Coils ... 65c 

Diodes. 35c 

Headphones.$2.50 

Tuning Conds.$2.00 

Terms...Ea. 12c 


Plus Postage. 


Metal Co-axial Plugs and Line 

Sockets.Pr. 65c 

“Din” and “Hirschmann,” 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock. 
Prices on application. 


P.M.G, type Plugs from .. .. 50c 

P.M.G. type Jacks from .. .. 35c 

P.M.G. Line Jacks from .. .. 55c 


TAPE RECORDER 
ACCESSSORIES 

2Jin Spools. 30c 

3in Spools .. ... 35c 

5in Spools. 40c 

5Jin Spools. 70c 

7in Spools .. 50c 

2Jin x 100ft Tape. 45c 

2Jin x 300ft Tape.$1.20 

3in x 600ft Tape.$2.25 

5Jin x 850ft LP Tape .. .. $1.50 

5Jin x 1,200ft Tape.$2.50 

7in x 1,800ft Tape.$3.95 

5in Plastic Tape, boxes .. .. 60c 

7in Plastic Tape, boxes .. .. 90c 

Plus Postage. 


KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.80 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. . • $5.25 
MR-2P 0-20v. D.C.$4.00 


All meters in white plastic case. 


307 ELIZABETH STREET, MELBOURNE PHONE60-1442 
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diodes and the 47 K resistor to earth. 
This is because the anode voltage will 
rise above the normal maintaining volt¬ 
age of about 140 volts so that the 
potential difference between the anodes 
and the cathodes, which are all clamp¬ 
ed at 80 volts, may be in excess of 
the nominal extinction voltage of 125 
volts. 

In the original article on the Elec¬ 
tronic Dice we suggested the use 
of a small power transformer with an 
additional secondary to supply HT for 
decimal readout. The one we used was 
a Ferguson PF 2235 which has a 6.3V 
winding as well as multi-tapped 150 
volt winding at a nominal 30mA DC. 
Since the HT current used here rep¬ 
resents very light loading the trans¬ 
former in the prototype actually de¬ 
livered about 175 volts AC which was 
then half-wave rectified to give about 
230 volts DC. 

Construction: All the components 
comprising the decimal readout section 
are mounted on the lid of the original 
case using a piece of Veroboard. The 
circuit diagram has been laid out to 
facilitate the wiring of the Veroboard. 
The horizontal lines on the circuit 
diagram can be imagined as the copper 
strips on the Veroboard. We used 
a piece 3-l/8in long with 9 strips of 
copper running lengthwise. Referring 
to the photograph of the internal de¬ 
tails of the Dice it can be seen that 
all but the indicator tube and the diode 
common to the driver emitters are 
mounted on one side of the board. 
Thus reference to the circuit diagram 
and the appropriate photograph should 
eliminate any difficulty in layout. 

The Veroboard is mounted to the 
front panel on an aluminium bracket 
which, in turn, is held to the front 
panel by means of the “Toss” button 
securing nuts. The aluminium bracket 
should be made and positioned so that 
the Veroboard and its associated com¬ 
ponents do not foul the power trans¬ 
former or circuitry inside the case. 

Referring again to the circuit dia¬ 
gram it will be seen that the base of 
each driver transistor connects to the 
junction of the appropriate “AND” gate 


TO SCHMITT 
TRIGGER 

(VIA PUSH-BUTTON) 


DECIMAL READOUT FOR ELECTRONIC DICE 

Above is the cir¬ 
cuit of the decimal IN3193 ,etc, 

readout using an 
economy XN3 
neon indicator 
tube . A Mullard 
ZM080 could be 
used as an alterna¬ 
tive although it 
will be more ex¬ 
pensive. 3 IN 319 5.etc. + 


MS/16 


24CV 


@ 820 

-p-MM-1-- 

Ji 500 1 + 500 

1^I2VW y .4VW 


- + 3.6V 1C 
SUPPLY 


At right is the cir¬ 
cuit of the power 
supply . These com¬ 
ponents are mount¬ 
ed in the rear of 
the case. 


diodes. If readers refer to the circuit 
diagram of the “AND” gates shown 
on page 77 of the November issue 
they will see that the AND gate con¬ 
sists of a 4.7K resistor and two diodes. 
Both diodes must be reverse-biased by 
the inputs before the AND gate output 
can be positive. In the decimal readout 
case the resistor is 1.5M. 

The AND gate diodes are mounted 
in the case, strung between the ter¬ 
minals of the flip-flops and a tagstrip, 
while the gate resistors are mounted on 
the Veroboard on the case lid. 

The lead from the junction of each 
pair of diodes to the bases of the tran¬ 
sistors are numerically colour coded by 
means of the wire insulation. This 
avoids confusion when making connec¬ 
tions. The leads are bound together in 
a cable as shown in the photograph. 

The unused cathodes of the tube 
are tied together, insulated with a piece 
of nylex or cambric sleeving and left 
floating. The tube is held upright by 
a close-fitting (but not tight) bracket 
of aluminium, which is screwed to the 
front panel using countersunk screws. 
Since we used the same panel for the 
decimal readout as we had for the in- 



w ADJUST FOR 3.6V 

candescent readout we had to make a 
“dress” panel to cover the holes. This 
we made of aluminium, with a brushed 
finish and sprayed with clear lacquer. 

Interposed between the two front 
panels is a piece of red celluloid which 
improves the contrast under high am¬ 
bient light conditions. With a single 
panel the celluloid may be clamped 
between the tube and the panel rear. 

The only components which have 
not been mentioned at this stage are 
those of the high and low voltage power 
supplies. These are mounted on a 
tagboard at the rear of the case. The 
82ohm resistor in the low voltage 
power supply may need to be varied to 
obtain the necessary 3.6 volts for the 
ICs. This, as you may remember, is 
adjusted for 3.6 volts under operating 
conditions. 

So there it is. A readout system 
which is the final “gilding of the lily” 
for a project which, although rather 
impractical economically, is one which 
we hope has been of value both as 
tuition and perhaps, entertainment. The 
readout system could also be used in 
other instruments of a more serious 
nature. Q 
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HIGH FIDELITY 

the name is 


GOODMANS 



MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin¬ 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with 'Danish Silver’ 
scratchgrain control panel blends with "any decor. 

◄ 

MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system. Complete full-range Hi-Fi reproduction (45-20,000 c/s) 
—yet within shoe-box size and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. 10£" x 5£" x 7£" ^ 


FULL 


RANGE SINGLE UNIT LOUDSPEAKERS 


BASS UNITS 


8 

inch 



AXIETTE 8 

8"—6 watt 

◄ 

► 

Twin Axiette 8 

8"—6 watt 



AU0I0M 51 BASS 

12"—15 watt 

AUDIOM 61 BASS 

12"—20 watt 




AXIOM 80 

9*"—6 watt 

◄ 


► 

AXIOM 10 

10"—10 watt 



AXIOM 201 

12"—15 watt 

AXIOM 301 

12"—20 watt 

◄ 


► 

TRIAXIOM 1220c 

12"—20 watt 

TRIAXIOM 212 c 

12"—15 watt 




Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement—amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world's most advanced twincone 12" speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 

If you choose an Axiom 201, 301 or 10, the unit's performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 



Standard Versions of all Audiom speakers are available for Public Address work and 
Musical Instrument amplification (Electric guitars etc.) 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 



TREBAX 100 TREBAX SK/20XL 

Range Complete 

2,500 20.000 c s with XO and 
25 watt attenuator. 

Range: 

2.500-20,000 c/s. 
20 watt 


MIOAX 650 X0/950/5000 X0/9S0 X0/5000 

Range: Crossover Crossover Crossover 

650-8.000 c s frequencies: frequency: frequency: 
25 watt 950 and 950 c s 5 000 c/s. 

5,000 c/s. 


• Impedance of each speaker is 15-16 ohms, unless otherwise stated. 



ATTENUATOR 

8~step 


GOODMANS LOUDSPEAKERS LTD 


AXIOM WORKS • WEMBLEY • MIDDLESEX • ENGLAND 


Sole Australian Agents: BRITISH MERCHANDISING PTY.. LTD -49-51 York St • Sydney ■ N.S.W. Telephone: 29 1571 
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This was certainly not the experi¬ 
ence of the I.R.E.E., of which I hap¬ 
pen to be a corporate member. 

Before submitting its petition, the 
I.R.E.E. had to examine very carefully 
its own structure, objectives and sta¬ 
bility to ensure that it conformed in 
such respects to the* broad 
pre-requisites to the granting of 
Royal Charter to a learned society. 

Its petition was opposed by a counter 
petition from another learned society 
seeking to prevent the granting of a 
charter to ithe I.R.E.E. 

Ultimately, the counter petition was 
rejected and the I.R.E.E. petition ac¬ 
cepted, something like eight years after 
its original lodgement.' 

The Charter itself is a free grant, 
but the Institution expects in due 
course to have to meet fees for legal 
representation and the processes 
involved in progressing the petition 
through the Prime Minister’s De¬ 
partment in Australia to the Privy 
Council in Britain. 


If the limited space available for "Forum," this month, is 
taken up mainly by contributed material, it is because of 
the number of matters which qualify for publication. The 
first letter has to do with the recent granting of a Royal 
Charter to the Institution of Radio and Electronic 
Engineers, Australia. 


Royal Charter: "Archaic procedures" 


Conducted by the Editor 


Dear Sir, 

1 was most interested in your article 
regarding the granting of a Charter to 
the I.R.E.E. Australia. There are two 
aspects of the matter which are not 
dealt with in your article and which 1 
think could well be of interest to your 
readers if you could obtain the neces¬ 
sary material. 

The first of these relates to the com¬ 
plex and archaic procedures involved 
in obtaining the grant of a Charter, 
and the second relates to the cost of 
same. 

1 am associated with two profession¬ 
al bodies, one in England which has a 
charter and one in Australia which has 
not. Some years ago, the Australian 
body investigated the question of a 
charter and found that there would be 
little difficulty in having one granted 
provided that the application was put 
forward in a suitable form. It worked 
out that the cost then was likely to be 
of the order of £5,000, whereupon the 
body concerned decided that it would 
be better off without its charter. 

If those concerned in the I.R.E.E. 
were prepared to give some details of 
these two aspects of charter granting, 
1 feel sure that they would be of inter¬ 
est to your readers. 

(P.M., Dee Why, N.S.W.) 

One could very easily get Involved 
in lengthy and non-technical discus¬ 
sion of this letter and, in so doing, 
parallel discussions which have un¬ 
doubtedly taken place in the I.R.E.E. 
and in other learned bodies. It is 


doubtful, however, whether much pur¬ 
pose would be served thereby. 

Frankly, I am not too clear from 
the letter whether: 

(a) P.M. is objecting to the whole 
concept of a Royal Charter or whether 

(b) He accepts the Royal Charter 
as such but objects to the procedures 
and cost involved dn obtaining one. 

Question (a) raises the whole matter 
of the traditions surrounding the Mon¬ 
archy and whether these traditions can 
enrich modern technological concepts 
and standards. 

Question (b) involves traditions also, 
but those of approach and procedure, 
ranging all the way through to the 
Privy Council and its role lin advising 
the Monarch in such matters. 

Without seeking to debate these 
broad issues at this point, it would 
seem that the course a learned society 
should follow at present in either 
petitioning or not petitioning for a 
Royal Charter, is one that the society 
itself must determine. The I.R.E.E. 
thought fit to do so; the other body 
decided otherwise and may or may 
not be content at present with its earl¬ 
ier decision. 

One thing I think must be said: A 
casual reading of P.M.’s letter might 
lead to the inference that a Royal 
Charter can be obtained quite auto¬ 
matically — more or less for the asking 
— provided the body concerned can 
come up with five thousand pounds, 
or whatever is the appropriate amount 
at the relevant time. 


How these fees will compare with 
the estimate referred to by P.M. is 
something which I wouldn’t know 
at the moment, but I have no doubt 
that the figure will ultimately appear 
in the Institution’s annual statement, 
after the accounts have been submit¬ 
ted and met. 

In the meantime, within the I.R.E.E, 
itself, the only expressions I have heard 
are of satisfaction that the Charter 
has been granted, costs notwithstand¬ 
ing. 

Radio Milne Bay 

Dear Sir, 

1 notice in “Forum” for December, 
1967, that the administration broad¬ 
casting station at Samarai is men¬ 
tioned as “being installed.” 

The station is now conducting 
nightly test programs on a frequency 
of 3235KHz at a power of 25 watts 
and feeding into a half-wave delta- 
matched aerial. The callsign is VL8AS 
and is known as “Radio Milne Bay.” 
Present program times are 1900-2030 
and this will be extended to a full pro¬ 
gram as staff becomes available. 

The transmitter is a TCA1651D, a 
two-channel unit, which is used as the 
normal CW transmitter betwen Sam- 
arai and Port Moresby for telegraphic 
traffic during the day and is then 
switched for remote control by the an¬ 
nouncer for the night-time broadcasts. 

Studio equipment consists of two 
Commonwealth Electronics 12in turn¬ 
tables, 3 JSony 777M tape recorders, an 
AW A consolette, STC microphones, 
Nagra 3B and Uher portable tape re¬ 
corders and an A WA transistorised 
O/B amplifier. 
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Convoy 

— I I I ■ ■ ! ! ■ ■■■ I II IIMT 


FOR SOUND SATISFACTION 


COME TO CONVOY 

SYDNEY'S LEADING HI-FI SPECIALISTS 
449 KENT STREET, Near Town Hall 29-6475 


CONVOY INTERNATIONAL PTY. LTD. 


THIS MONTH'S SPECIAL SYSTEMS 


i Trio TK250 Solid State Am- 
■ plifier. Pair Wharfedale or 
Peerless 10” Coax Speakers 
in 2 cu. ft. Teak Enclosures. 
Dual 1009SK with Shure 
M44G Magnetic Cartridge. 

$425.00 


2 Trio TK150 Solid State 
Amplifier. Pair Peerless 
Cameo Speaker Systems. 
Dual 1015 with C.A.C. 
Magnetic Cartridge. 

$304.00 


5 Fisher X100-A Amplifier 
J with Pair Peerless full range 
12” Coax Speakers in 3 cu. 
ft. Teak Enclosures. Dual 
1019 with Shure M55E 
Magnetic Cartridge. 

$516.00 


THESE SYSTEMS REPRESENT A COMBINATION OF THE BEST BRANDS AT THE RIGHT PRICE 




We invite you to come and hear the remark¬ 
able Peerless range of speakers representing 
the ultimate in today’s Hi-Fi value. 

May we recommend:— 

Coax 120-20-20 12” full range 25-18000Hz 
15 watts RMS continuous rating, 

for only $44.00 each 
Coax 825-20 8” full range 30-18000Hz 12 
watts RMS continuous rating. 

for only $33.00 

3-way System comprising CM120W 12” 
Woofer. G50 MRC 5” mid-range. MT20 
HFC 2” Tweeter and crossover unit, range 
30-18,000Hz 25 watts RMS continuous rating, 

for only $57.00 

Just released:— 

The new Cameo Speaker System from Peer¬ 
less. These remarkable units fulfil the need 


for a system combining compactness, elegance 
and superb fidelity with an even response from 
40-18,00OHz. Available in Teak or Walnut 
finish, size 21” high, 11” wide x 9” deep. 
Utilises a new eliptical drive system with 
crossover and high frequency unit. Outstanding 

va * ue ’ for only $50.00 each 

There is a unit to suit your every requirement 
in this range of craftsman-built Danish 
Speakers. 


Come to Convoy for expert advice and an honest price 


Why not add a new dimension fo your Hi-Fi system with a Tape Deck? 


Announcing new arrival from 
Peerless. Just arrived a 15in 3- 
way system comprising C150W 
15in Woofer, 0825MRC 8.iin 
mid-range and 4 x MT20HFC 
2in Tweeters with crossover. 

Come and hear this truly fan¬ 
tastic system in our showroom. 
The price is also worth hearing 
about. 



Choose from:—Sony TC350 Solid 
State Professional 3 head Deck, 
headphone monitor, A-B monitor¬ 
ing system, twin Vu meters, excel¬ 
lent frequency response, 2 speeds, 
sound-on-sound, and a host of ex¬ 
cellent features. 



New Akai X150D Tape Deck with 
exclusive cross-field head Record¬ 
ing System, solid state circuitry, 3 
speeds, headphone monitor, twin 
Vu meters, pause control, plus 
many special features. 


We always hare stocks of the leading brands in Hi-Fi equipment at a price to 
suit your pocket and always a range of good used equipment. 

MAIL ENQUIRIES WELCOME 
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The manager is Mr J. Smeet on and 
the languages used so far are English, 
Motu, Suau, Dobu and Wedau. These 
would reach most people living in the 
Milne Bay district. 

So far, reception reports have been 
received from most mainland districts 
of Papua/New Guinea. 

Incidentally, thank you very much 
for the high quality of projects, re¬ 
views, etc,, in “Electronics Australia” 
1 always find something of profit in 
each issue. Handling such a high pro¬ 
portion of Continental equipment, as 
1 do here, I have found it much easier 
to accept the change to Hertz than 
apparently has been the case of readers 
not so influenced. 1 am in complete 
agreement with your viewpoint. 

(F. J. Beitzel, Department of Posts 
and Telegraphs, Samarai). 

Radio, TV Licenses 

To return south from Papua/New 
Guinea, a notice from the Director of 
Public Relations, Australian Post 
Office, Treasury Place, Melbourne, 
advises regarding new conditions for 
radio and television licences for hos¬ 
pitals and institutions. We quote: 

“The Postmaster - General, Mf 
Alan Hulme, has announced that 
amendments to the Broadcasting and 
Television Regulations are now 
operating in respect of licences for 
radio and television sets on hire to 
patients in public hospitals, charit¬ 
able institutions, private hospitals, or 
homes for aged people which are 
conducted on a non-profit basis. The 
regulations have been amended to 
provide for the special needs of such 
patients. 

“In die past, firms which rented 
out radio and television sets directly 
to patients had to obtain a hirer’s 
licence for each set. Under the 
amended regulations this will not be 
necessary, providing that the hos¬ 
pital or institution in each case holds 
a normal radio, television or com¬ 
bined radio/television receiving lic¬ 
ence which covers all sets used by or 
for the benefit of the patients. 

“The new requirements were pro¬ 
mulgated on December 14, 1967, and 
full details can be obtained from 
the Chief Accountant at the G.P.O. 
in each State.” 

"Mate next door" 

Yet another communication from 
the Postmaster-General’s Department 
draws our attention to a situation 
in which our effort to meet a reader’s 
request reads like an invitation to break 
the letter of the law. We quote: 

Dear Sir, 

In your November, 1967, issue, the 
following appears on page 97 as an 
introduction to the article “How to 
build a telephone from oddments ":—* 

“Can you tell me how to make 
a telephone that will work? I 
would like to be able to talk to 
my mate next door” 

It is not clear from the article 
whether the introductory paragraph 
represents an actual request from a 
reader, or whether it has been in¬ 
cluded merely for editorial purposes, 
but the thought to be gained from it 
is that it is likely to encourage readers 
or, more particularly, junior readers to 


SSB FOR INLAND SERVICES 


The Director-General, Posts and Telegraphs, Mr T. A. Housley, has 
announced that, following discussions between representatives of the 
Post Office, the Royal Flying Doctor Service, other outpost services 
and the radio industry, it has been agreed that radio stations in the 
outpost networks should change from double-sideband to single-sideband 
radio transmission. 

He said that the program agreed upon for the change provided for 
all control stations in the outpost services to be equipped for operation 
on single-sideband by July 1, 1970. They would operate both DSB and 
SSB equipment over the following five years until 1975. In addition, 
all outpost stations will be required to install SSB equipment during this 
five-year period. The use of double-sideband transmissions would be 
discontinued as from June 30, 1975. 

Mr Housley explained that the need for such <a change arose 
because of the heavy demand in Australia and other parts of the world 
for new radio stations to be accommodated in the medium and high- 
frequency bands. He said that it was important that a service such as the 
R.F.D.S. on which so many people in the outback depended should 
operate under the best possible conditions. The increasing demand for 
radio services was already causing a serious overcrowding of fre¬ 
quencies and unless the change for DSB was made a chaotic situation 
could eventually occur. 

The Director-General said that many of the existing lower powered, 
double-sideband transmitters and receivers had already been in use for 
many years and would in any case be due for replacement in the 
near future. 

Mr Housley added that in the circumstances the Post Office con¬ 
sidered that the time was now most suitable to implement a conversion 
from double to single-sideband operations for all medium and high- 
frequency, lower-powered radiotelephone services. 

The conversion would effect 15 major control stations including 
12 in the Royal Flying Doctor Service, and about 4,500 outpost 
stations, both fixed and mobile, operating across two thirds of the 
continent. The other outpost services involved included those of the 
Bush Church Aid Society (Ceduna, South Australia), the Queensland 
Ambulance Transport Brigade (Cairns Division), and the services based 
on the O.T.C. coast station at Darwin. 

Mr Hou9ley said that the conversion would be the first major 
change in the system of radiocommunication used by outpost services 
since radiotelephony replaced the earlier experimental Morse systems 
introduced by the Australian Inland Mission nearly 40 years ago. 

The adoption of the new system paralleled similar developments 
overseas and fell into line with recommendations made by a committee 
of the International Telecommunication Union and the Frequency 
Allocation Review Committee which was set up under the chairmanship 
of Sir Leonard Huxley by the Australian Government in 1960. 

Both committees reported that one of the most important methods 
of achieving economy in the use of the high-frequency spectrum was in 
the replacement of double-sideband by single-sideband systems. In 
addition, both committees recommended introduction of single-sideband 
systems and discontinuance of the use of double-sideband systems by 
1970. 

The Diredtor-General pointed out that all Australian high-powered 
fixed services have been operating in accordance with these recommen¬ 
dations for some years but, because of the higher cost and limited 
availability of suitable single-sideband equipment, the Post Office had 
deferred action until now to extend the change to the lower-powered 
services. Single-sideband transmitters and receivers were now readily 
available at a more economical price. 
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build the device “to talk to their 
mates next door." 

There is, of course, no intention on 
the part of the Post Office to dis¬ 
courage the building and use of in¬ 
struments like the one described; in 
fact, this could well be an encourage¬ 
ment to young people to interest them¬ 
selves in the question of becoming 
Post Office technicians . However, l 
would like to invite your attention to 
the fact that, if it is intended that a 
line connecting the terminal instru¬ 
ments is extended beyond the bound¬ 
aries of a single property, it could rep¬ 
resent an infringement of the Tele¬ 
phone Regulation 154A, which reads: 

“(1) Any person M’ho, without the 
previous permission in writing 


of the Department, sets up, 
maintains or uses, or causes or 
authorises to be set up, main¬ 
tained or used, any private line 
which passes beyond the bound¬ 
ary of land of which he is the 
owner, proprietor or occupier 
shall be guilty of an offence. 
Penalty: One hundred dollars. 
(2) Any person who is concerned 
in the setting up, maintenance 
or use of any private line 
which is set up, maintained or 
used contrary to the provisions 
of the preceding sub-regulation 
shall be guilty of an offence. 
Penalty: One hundred dollars. 
Whilst Telephone Regulation 154A 
primarily directed at the setting up 
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BATTERY SAVER - A/C ADAPTOR 

Specially for Transistor Radios! 

Provides unlimited operation of Battery operated 
Transistor Radios from 220/240V. A.C. Mains 
at negligible Power Cost. 

• 6 or 9 Volt (Nominal Voltage) selected by external 
switch at a maximum current of 0.1 amps. 

• Double insulated for absolute safety. 

• Approved by Electric Supply Authorities. 

• Handsome ivory cabinet complete with 3 pin power 
plug, and radio lead with plug. 

• Measures a compact 3£ ins. x 2\ ins. x 2 ins. 

• Suitable for any 6 or 9 Volt Battery Operated 
Transistor Equipment. 

Also available 

Model PS 64 — Specially for Tape Recorders. 

Manufactured by:— 

A & R TRANSFORMERS PTY. LTD., 

46 Lexton Rd., Box Hill, E.11, Vic. Phones 89 0238, 89 0239 
REPRESENTATIVES IN ALL STATES 



N.S.W. 

SOANAR ELECTRONICS P/L. 15 Conder St., Burwood 

747 4772 

QLAND 

R. A. VENN P/L. 71-73 Doggett St., Valley, Brisbane 

51 5421 

S.A. 

SCOTT THOMPSON P/L. 93 Gilles St., Adelaide 

23 2261 

W.A. 

EVERETT AGENCY P/L. 17 Northwood St., W. Leederville 

8 4137 


60 


ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD 


How would you like to make a 4- 
band Short Wave Converter, A 
Screaming Siren, Boat Hailer, Tele¬ 
phone amplifier, Electronic Organ, 
Electric Fence — Battery operated 
15 Mile range, or any one of 60 
exciting, easy to build projects? 
TTS EASY THE S.E.W. KIT WAY 
2-3-or 4 Transistor Kits complete 
with cabinet and speaker from $11. 

All Kits Transis¬ 
torised and use 
special printed 
Circuit Boards. 



TAPE DECKS AVAILABLE 

with or without pre Amps. Magna- 
vox. Van Der Molen, BSR. 


6 TRANSISTOR 
RADIO KIT 

complete, incl. In¬ 
structions $16.50. 
Wired and Tested $19 




PALACE 8-WATT 
Stereo Amplifier 

Frequency Re¬ 
sponse 50 to 
15,000 cps. $32.50 

Also Solid State Models Available 

TAPE RECORDER KITS 
Unit 14, TAPE PRE AMPLIFIER, 
Unit 15 60/90 Kc/s Push/Puli 
Transistorised bias Erase Oscillator 
Module Unit 16, Transistor Tape 
Recording Amplifier Module. Used 
with Unit 14. 

NEW TAPE KIT—Complete Re¬ 
cord, Erase and Output Stage—uses 
latest IC circuit. $46.00 plus tax. _ 

TRANSISTOR MODULES 

* Unit 2. 10 Watt 

Amplifier 1.5- 
ohm 20/20 ks/c 
12V Supply. $15 
plus Tax or 3W 
to 50W from 
$9 plus ^Tax. Unit 3a 7 Watt 
8 Ohm complete with Bass and 
Treble Controls Mono, $20. Plus 
Tax. Unit 13. 12 Watts RMS. Con¬ 
tinuous 15 Ohms 40V Supply $21. 
Plus Tax. Also 25W, 35W, 75W,. 
RMS. Amplifiers 8 Ohms from $44. 
plus Tax. PA Amplifiers 12V Tran¬ 
sistorised from 3W to 50W from 
$9.50 plus Tax. Also 50W Guitar 
Boost Amplifier. 



G 
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TUNER Bandwidth 8 K/cs 
Unit 10a with Power Supply. $23. 
Unit 10 with RF Stage and Power 
Supply $31.80 plus Tax. 

Also Tuner Modules available. 




DON BOSCO 

“Mosquito” Signal Injector A Signal 
Source for every electronic applica¬ 
tion $14.00 complete. 


4 



NEW! 80,000 CANDLEPOWER 
FLASHLIGHT! 

A portable searchlight. Yacht sails 
visible at 1,000 yards. A newspaper 
at 300 yards. Water and rust proof, 

$ 11.00 

TRANSISTORS AND DIODES AT 
SPECIAL PRICES including BC107, 
$1. AF114, 95c, AC 125. 90c. 

BC108/AT327, 90c, AF115, 95c, 

2N301, $2.50. BC109, $1.30, 

AF116, 90c. OC 74, 95c. Also Com¬ 
ponents. Tape, Film, etc. Send 
S.A.E. for Details and List. 


S. E. WILLIS TRADING CO. 


38 RIVERSDALE ROAD, 
Camberwell Junction Vic. 3124 
Phone 82-5787 
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of unauthorised private lines on a 
larger scale than that contemplated in 
the introduction to your article, / think 
you will agree that it is desirable that 
readers be made aware of the possible 
legal consequences of extending lines 
beyond the boundary of a property for 
communication purposes. 

(D. M. Coleman, for the Director 
General of Posts and Telegraphs) 

Receipt of the letter promoted a fair 
amount of discussion in our office, 
some staff members wanting to know 
why the Postmaster General’s Depart¬ 
ment should have a virtual monopoly 
of line communication outside the 
boundaries of any one particular pri¬ 
vate property. 

Others were inclined to think that 
it was a good thing, but that, anyway, 
it was the law of the land. 

Out of this came the question of 
electricity supply authorities who 
superimpose signals on their supply 
lines, of a type which would other¬ 
wise require separate phone lines. And 
what abput the railways and telephone 
services in remote country areas which 
used privately owned lines traversing 
public property? What was the legal 
basis for such practices? 

Returning to our own immediate 
problem, one staff member speculated 
about the legal position if the physical 
line between two adjacent properties 
was interrupted and replaced by an inr 
ductive link? Or an optical link? 

Would this transgress the regulation 
governing the installation of lines or 
would the equipment qualify as an un¬ 
licensed transmitter and receiver, opera¬ 
ting at audio frequencies? 

In practical terms, such argument 
doesn’t count for much at the moment 
but it’s not a bad subject for morning 
tea breaks. 

In the meantime, we’ve got the mes¬ 
sage! 

Ignition systems 

Dear Sir, 

1 would like to add to C.R.’s letter 
on ignition systems, published in your 
December, 1967 issue. 1 agree that 
carbon resistive HT leads do 
give a lot of service trouble. 
This is borne out by a friend 
who is divisional manager for a large 
car firm. He has spoken often about 
the number of such leads which have 
to be replaced with the conventional 
copper type, whilst fault-finding or 
during tune-ups. He says that the 
copper leads have little effect on the 
car radio reception as long as a sup¬ 
pressor resistor is fitted close to the 
distributor cap on the coil HT lead. 

However, while this may be true in 
terms of ordinary broadcast radio 
reception, it certainly does not hold 
for AM HF and VHF reception in 
cars. Where a two-way radio is fitted, 
it is recommended that the faulty lead 
be replaced by a suitable high-quality 
carbon type. The reason for this is that 
such receivers are often working at 
close to maximum sensitivity and at a 
portion of the spectrum which is 
closer to the broad resonant frequency 
of an ignition system — typically 
around 40-50MHz. 

It is in these circumstances that the 
carbon lead type of HT cable has 


proved itself, with an effective sup¬ 
pression of interference measured at up 
to 18dB with a Rohde and Schwartz 
field strength meter. This adds up to 
quite a difference in the range and 
reliability of a two-way system. 

My own experience in this matter 
extends over many years, dating back 
to at least 1954, when 1 built up a 
two-way radio, myself . 1 imported a 

set of Packard (G.M.) leads from the 
U.S.A. and fitted them to my Holden 
utility. The difference in the noise 
level was most apparent. 

Since then 1 have installed and 
worked on many HF and VHF car 
installations and the carbon type leads 
win every time, even when the copper 
leads are heavily suppressed with 
resistors. 

In short , my own recommendation 
is that carbon leads already in cars be 


replaced, when necessary, by equiva¬ 
lent carbon leads and not by copper 
leads plus suppressors. 1 admit, how¬ 
ever, that the resistance should be 
checked from time to time to make 
sure of their condition. 

(W. V. Morwell, Vic.) 

While it is interesting to read such 
observations and to compare them to 
what others have said, it is also in¬ 
teresting to note the freedom of mech¬ 
anics and motorists to put in or take 
out noise-suppressing ignition wiring 
as they please. This ignores the con¬ 
tribution which each vehicle can make 
to the ever rising tide of electrical 
noise. I wonder whether we are ever 
going to see the day when responsibili¬ 
ties in this direction are weighed in 
law against the fine and debatable 
points of engine performance? q 


Errata and Notes 

Paymaster 119 Tape Adapter (Sep¬ 
tember 1967): It has been drawn to 
our attention that the record/erase 
head interconnection plug wiring was 
omitted from the original article. The 
connections for these plugs are shown 
below. 



RECORD 
OR R/P 
HEAD 


DECK 


ERASE 

HEAD 


1967 All-Wave Receivers: A num¬ 
ber of minor errors have crept into the 
parts list and circuits for this series 
of receivers. The following should be 
added: Four Valve: 1 330pF plastic, 

3 2.2K, 1 2.7K, 8 3-30pF Philips trim¬ 
mers. Five Valve: 1 330pF plastic, 

4 2.2K, 1 2.7K, 8 3-30pF Philips trim¬ 
mers. The .OluF capacitor at the 33K 
1W resistors on the circuit, should be 
0.1 uF 400V plastic. 

Six Valve: 1 330pF plastic, 1 0.47uF 
160V plastic, 4 2.2K, 1 2.7K, 8 3-30pF 


TRAIN CONTROLLER 

(Continued from Page 61) 

quirementj, as a wide range of acceler¬ 
ation is possible. The fastest rate allows 
an immediate 'start at the speed set 
by the throttle. The slowest rate allows 
a pause of several seconds before the 
train starts to move even when the 
throttle is wide open. This is followed 
by a slow acceleration to the speed 
determined by the throttle. The brak¬ 
ing distance pre-set control (BR DIST) 
is adjusted on a similar basis. A train 
can be stopped instantaneously if de¬ 
sired, or it can take up to about eight 
(actual) feet to stop a train from maxi¬ 
mum speed. When making this adjust¬ 
ment, we reduced the time taken to 
reach maximum speed by placing a 
short circuit across the inertia control 
(with a screwdriver blade) for a second 
or two. This accelerates the loco very 
quickly to its maximum speed. n 


Philips trimmers. The .OluF capacitor 
at the 33K 1W resistors on the circuit, 
should read 0.1 uF 400V plastic. 

Seven Valve: 1 330pF plastic, 

1 0.47uF 160V plastic, 4 2.2K, 1 2.7K, 
8 3-30pF Philips trimmers, 3.3K 1W 
should read 3.3K 4W, 3 100K, 1 100K 
1W. The 180 ohms 1W on 6GW8 cir¬ 
cuit should read 330 ohms 1W. 

Train Lighting, Part Two, Novem¬ 
ber 1967, page 83. It is suggested that 
the XS14 reed switch be wired so that 
the lower end connects to the positive 
rail rather than the junction of the 
LDR and 4.7K pot. This will provide 
greater independence between the ad- 
adjustment of the two charging cir¬ 
cuits, i.e., the running circuit with lights 
on, and the parking circuit with lights 
off. Q 


OPPORTUNITY KNOCKS 

Don’t be fooled. There are no short cuts 
to an honest, profitable, dependable busi¬ 
ness. Build a substantial business or 
spare-time enterprise you can depend upon. 
Full, free details of wide variety of money¬ 
making plans, sent without obligation. Any 
one could mean lots of extra money and 
independence. If serious minded, send 
stamp for postage NOW. If not. forget it. 
Dept. RH.40, Box 5070. G.P.O., SYDNEY, 
2001. 


Continue your study by 

CORRESPONDENCE 

Intermediate — Leaving — Matri¬ 
culation — Technical — Commer¬ 
cial — Professional — General — 
260 Professional Tutors, more than 
450 subjects. 

Full theoretical (plus short periods 
of practical) training to gain offi¬ 
cially recognised qualifications in 
INDUSTRIAL ELECTRONICS, 
RADIO & TV SERVICING 
and many other fields. 

Inquiries invited. No obligation. 

ROYAL MELBOURNE 
INSTITUTE OF TECHNOLOGY 
Division of External Studies, 
340 Swanson St., Melbourne, 3000 
34-0234. 34-5702. 
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EVERYTHING FOR THE HOBBYIST and 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

AH components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied, a 
ONLY... $10*7 V 
(Plus 60c for Registered Post) 


INSTROL EDUCATIONAL 
ELECTRONIC KIT 

In this Electronic Age, every person should have some knov 
ledge, however elementary of “how it works/* The nel 
Instrol 20 in 1 electronic kit will enable you to understanl 
in an absorbing, simple manner the basic principles undea 
lying computors, satellite communications, industrial electronil 
devices, etc. etc. You make 20 different experimental circuits 
including 10 working radio transistor operated radio circuit*! 
Audio Amplifier circuits, home intercom, testing circuits in 
eluding Audio Frequency Oscillator and Signal Tracer, Morsl 
Code practice set and telegraph transmitter, etc. You use an<f 
learn about the amazing SOLAR CELL. 


The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 

Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 


INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 
A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.96.50 


GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,” June-July, | 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia.” 

116 Kit of Parts. $84.36 

117 Kit of Parts. $9231 

Fuzz Box Kit. $12.95 


PLAYMASTER KITS 
A complete range of “Playmaster” 
kits available. Top-quality components, 
down-to-earth prices. 

Post. 


INSTROL-PLAYMASTER III Tuner 

(“Electronics Aust.,’* October, 1965). 

A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 
amplifiers. 

Kit of Parts..' $39.00 

Power Supply extra. $930 




r~ ..j 


INSTROL 

LABELS 

A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 


Playmaster No. Kit 

111 Tuner .. .. 

113 Amp. 

114 Tuner .. 

115 X/tal. Amp. 

115 Mag. Amp. .. 

116 Guitar .. .. 

117 Guitar .. .. 

118 X/tal. Amp. 

118 Mag. Amp. .. 

119 Tape Adaptor 

106 Amp/Tuner 

107 Amp/Tuner 

108 Amp/Tuner 
No. 3 Amp .. 

101 Amp .. 

No. 10 Control Unit 
10W U/L Amp .. 


Bookshelf system incl. 
Cabinet Kit .. .. 


Price 
$39.00 $1.20 
$64.00 $2.00 
$47.00 $1.20 
$95.00 $2.00 
$105.50 $2.00 
$8436 $2.00 
$9231 $2.00 
$86.53 $2.00 
$105.18 $2.00 
$86.78 $1.20 
$96.50 $2.00 
$81.80 $2.00 
$69.80 $2.00 
$57.80 $2.00 
$61.00 $2.00 
$39.00 $1.20 
$85.80 $2.00 

$28.00 $1.40 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 
“Electronics Australia,” July. 1967 

Kit of Parts (Less Case) .. $82.53 

With Metal Case. $86.53 

With Teak Case . .. $100.03 

Magnetic PreAmp Kit .. .. $16.15 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


PRICE 

Crystal Pre-Amp . .. $2.00 ea. 

Main Amp (2 required) . . $1.60 ea. 

Magnetic Pre-Amp .. .. $1.60 ea. 

(add 10c for postage) 



BROADWAY ELECTRONICS 


78 


ELECTRONICS Australia, February. 1968 





























































INSTROL 

CASSETTE 

TAPE 

RECORDER 


So simple a child can load and operate the Instrol Compact 
Cassette Tape Recorder. It may be used virtually anywhere 
for both speech and music, under almost any conditions. 
At picnics—in the home—at meetings—in the car—by 
Salesmen and Executives in the field—and most important— 
in the Office as a complete dictating system. Headphones, 
footswitch and A.C. power unit, which are available as op¬ 
tional extras, combine to make Instrol Model 33 a personal, 
highly efficient, and really low cost dictating system suitable 
for both large and small Offices. Smart Teak trim, simple 
piano key-type operation, snap-in cartridge, microphone 
with on-off switch for remote control, light (weighs under 
4 lb.) full I hour playing, outstanding performance with built 
in speaker and remarkably efficient when connected to a 
large external speaker. A truly versatile machine at very low 


cost. 



INSTROL OFFICE 
DICTATING SYSTEM 

Highly professional, low cost, 
every office can afford it. Com¬ 
plete with Instrol Cassette Tape 
Recorder, including batteries 
microphone and stand, plus head¬ 
phones, footswitch and A.C. 
adaptor. 

$99 00 



COMPLETE WITH BATTERIES 
MICROPHONE AND STAND 


$75.00 
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RADIOTRONICS keeps you slightly more than up 
to date with developments in the audio-circuitry, 
radio, electronics and television fields. It covers 
the news, forecasts the breakthroughs; it’s a 
very useful channel to be tuned to. Published 
quarterly. Annual subscription $2.00. From A.W.V., 
the publishers, only. 


For a free sample copy of the latest 
issue and subscription form, write to 
The Sales Department 
A.W.V. 

Private Mail Bag 
Ermington, N.S.W. 2115 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 


Sydney • Melbourne • Brisbane • Adelaide 
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The Serviceman 



A LITTLE LUCK; A LITTLE REASONING 


One of my most intriguing—and satisfying—jobs recently 
concerned an intermittent fault in a transistor tape recorder; 
a fault which bore a marked similarity in many respects to 
one which I described just one year ago in February, 1967. 


The recorder was of the same make 
and, although a different model num¬ 
ber, virtually identical electrically, 
while the fault involved the recording 
level meter in both cases. However, 
at this point the similarity ceased. 

When the customer had first 
approached me to look at the device, 
1 was rather hesitant. Tape recorders 
are not my normal line of business 
anyway, to which had to be added the 
problems of an intermittent fault. True, 
I had solved a similar problem before 
but could I expect to be as lucky a 
second time? If one were to believe in 
the so-called law of averages I could 
not. 

On the other hand, there were some 
points in my favour. (1) I had handled 
a similar set before and was acquainted 
with the mechanics and layout. (2) I 
had a copy of the circuit; a photostat 
of the one belonging to the previous 
customer. (3) The owner was not in a 
particular hurry, so I could take my 
time. 

I decided to give it a go, but 
advised the owner that this would be 
on the basis of a basic charge to cover, 
at least in part, the cost of my inves¬ 
tigation. This was to apply whether I 
actually located the trouble or not. If 
the preliminary investigation showed 
promise of progress I would be more 
inclined to carry some risk myself by 
pressing on with it. Even if it turned 
sour at that stage I would have some 
compensation. 

To be quite frank, I half expected 
the customer to turn the idea down 
but to my surprise he seemed reason¬ 
ably happy with it. As nearly as I 
could judge, he seemed happy just to 
find someone who was prepared to 
listen to his story and not dismiss it as 
imagination simply because he couldn’t 
demonstrate it on demand. 

His complaint was that the record¬ 
ing level meter would sometimes go 
hard over on the scale, normally when 
the machine was first switched to the 
recording mode. The only way he could 
clear it before commencing to record 
was to switch into and out of the 
recording mode several times. This was 
bad enough, but it had recently done 


the same thing, virtually spontaneously, 
in the middle of a recording session, 
causing the recording to be terminated. 
The trouble was subsequently cleared 
by switching on and off as before, but 
by that time a substantial part of the 
program had been lost. This was about 
all he could tell me. 

The first thing I wanted to know 
was whether the meter failure was 
really accompanied by failure to 
record. This was vital because, if it was, 
the trouble could be anywhere from the 
microphone right through to the record¬ 
ing head. On the other hand, if record¬ 
ing continued normally, then the 
trouble was probably confined to the 
meter circuit, and should be much 
easier to find. 



The level meter circuit from the 
tape recorder . The fault caused 
the meter to read hard over full 
scale . 

Unfortunately, the owner couldn’t 
answer this question. He had automati¬ 
cally assumed that recording would 
cease, but when it came to the point 
he had to admit he didn’t know. Apart 
from the one instance, he had never 
tried to record until the trouble had 
been cleared. And in that one instance 
he could no longer be sure whether 
the point at which the recording fin¬ 
ished corresponded to the precise 
instant that the meter failed or 
the one a few seconds later when he 
had switched the machine off. Which 
just goes to show how observant one 
needs to be. 

More for appearances than anything 


else I suggested we make a test record¬ 
ing right there and then, in the hope 
that the trouble would show up. Privat- 
ly, I had no doubts that it would not. 
Intermittents seldom show up when you 
want them, and never the first time! 

Everything went normally and we 
chatted away into the microphone, 
more or less repeating the previous 
discussion regarding symptoms, etc. As 
we did so I gently tapped the body of 
the machine, wriggled the microphone 
cord, and generally did what I could 
to encourage something to happen. 
Nothing did until I lifted the machine 
from its horizontal position on the 
bench and sat it upright. Suddenly 
the meter needle was hard over and 
no amount of tapping or shaking 
could bring it back. At this point I 
made sure that the meter’s behaviour 
had been noted on the tape so that I 
could determine positively whether 
the recording function was affected or 
not. Only then did I switch it out of 
the recording mode. 

On playback, the whole recording 
was perfect, a fact which came as 
something of a shock to the customer. 
He realised that he probably need not 
have lost a recording had he not 
assumed that the whole recording 
function had failed when, in fact, only 
the meter had failed. And, while a 
meter failure might be awkward, it 
need not be tragic. But if this dis¬ 
couraged him at all, it encouraged me 
no end. With only the meter circuit 
involved the number of components in¬ 
volved had suddenly dropped from a 
hundred or more to about half a 
dozen. And that’s a real step forward 
in any problem. 

After the customer left I conducted 
some further tests. I established that 
the trouble could usually be induced 
by exerting pressure on certain parts 
of the case, although the amount of 
pressure needed was considerable, 
suggesting that the trouble was some 
distance away. Also, as before, it 
seemed more prone to the trouble 
when standing upright rather than ly¬ 
ing down. Further, in the upright 
position it had to rest on the rear of 
the case. If turned on either side the 
trouble would vanish. 

This much established I removed 
the back and took a look at the works, 
being careful not to disturb things 
more than I could help, in case the 
trouble vanished. In fact, it remained 
much as before. First I looked at 
the meter and associated leads. I 
imagined that a lead to the meter may 
have been pressed against a live con¬ 
tact hard enough to penetrate the in¬ 
sulation, but I could find nothing to 
support this idea, at least up to the 
point where the meter leads joined a 
larger bundle of wires. 

Next I applied gentle pressure to 
the corner of the main printed board. 
The reaction of the meter was immedi¬ 
ate, and I sensed I was getting close. 
The board on this machine is hinged 
so that it can be swung out for in¬ 
spection of the component side. 
Unlike the previous model of this kind, 
this one did not run to a layout 
diagram inside the case, and it took me 
a little while to find my way around 
the board. However, by identifying 
such obvious components as the bias 
oscillator coil and a couple of preset 
pots, I soon had my bearings. 
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The circuit had reminded me that 
the level meter was driven from a 
transistor connected in an emitter 
follower configuration, with the meter 
tapped across the emitter resistor, 
which was actually a 10K pot. This 
transistor performed no other function 
and, in fact, was not fed with collector 
current except when the switches were 
in the recording mode. It was this 
transistor that I was seeking now. 

When I found it, and touched it 
gently, the meter needle ran wild, 
flicking madly back and forth across 
the scale. Whatever the trouble was, 

I was very close to it. There seemed 
to be two likely possibilities; a faulty 
transistor or a dry joint between one 
of the transistor leads and the printed 
pattern. Mainly because it was easier, 

I checked for the dry joint first. 

Having located the spot where the 
leads came through the board to the 
pattern side, I examined the solder 
carefully with a good magnifying glass. 
The first joint I looked at seemed OK 
superficially, but a closer look sug¬ 
gested that there was a slight crack 
around the edge of the wire end. While 
I was still debating whether it was a 
fault or not I glanced at the adjacent 
joint, which was also within the field 
of the glass, and realised that there 
was little doubt about this one. 

I was looking directly at the cut 
end of the wire, the lead apparently 
coming straight through the board. 
However, it had obviously not always 
been that way. Alongside the lead was 
a semi-circular pocket in the solder 
where it had once rested, turned over 
at right angles in the same manner as 
most other leads. Any lingering doubt 
was quickly dispelled when I reached 
around the other side of the board 
and wriggled the transistor: the lead 
wobbled around in the solder like a 
post in a freshly dug post hole. And 
that was not all, the other lead, that 
I had already suspected, wobbled 
around in a like manner. I had not 
one dry joint, but two! 

A closer check showed that one lead 
was to the emitter and the other 
to the base and I took another look at 
the circuit to try to rationalise these 
faults with the symptom I had observ¬ 
ed. It was obvious almost immediately 
that the fault could not have been due 
to emitter lead failure, which would 
simply have disconnected the meter 
front any source of current. In spite 
of the dry joint the emitter must have 
remained intact, leaving only the base 
fault in evidence. 

Under normal conditions the base 
was pegged to the earthy (positive) 
side of the system by a 22K resistor, 
providing a measure of reverse bias and 
the non-linear characteristic needed to 
operate the meter, but also reducing 
leakage current to a negligible amount. 
However, with the base open circuit 
the leakage current through a germa¬ 
nium transistor, such as this was, would 
be sufficient to send the lOOuA meter 
hard over. 

It would have been easy enough to 
attempt repairs by simply applying a 
hot iron and fresh solder, but I didn’t 
trust the finish on the leads. After 
all, they had failed to take the solder 
on a previous occasion for some reason, 
and for all I knew that reason might 
still exist. So I withdrew both leads, 
cleaned them carefully by scraping 


ASDIC STEREO SPECIALISTS 
166D Glebe Pt. Rood, Glebe, N.S.W. Phone 68-1453 1 

Please forward free and post free, your 16 page book on this 
unique Tape Recorder. 


NAME 

ADDRESS 


State 


☆ Power supplies for Science teaching. 

☆ Low distortion Oscillator (Series II). 

☆ Distortion measuring set (Series II). ☆ Also Voltmeter. 

These products of Radford Laboratory Instruments Ltd. and Radford 
Electronics Ltd., England, are available from the sole Australian Agent: 

Bardsley Import Trading Co. 

166D GLEBE PT. RD., GLEBE, N.S.W. 

PHONE: 68-1453 


LABORATORY POWER SUPPLIES 
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with the blade of a knife, fitted a “clip- 
on” heat sink to each in turn, then 
sandwiched the lead between a really 
hot iron and the end of the cored 
solder. Then I examined each one 
with the glass again and satisfied my¬ 
self that it was well and truly tinned. 

To simplify replacing the leads I 
used a very fine drill—-about the size 
of the lead hole in the board—to drill 
through the solder from the component 
side of the board. Then, with the leads 
supported in place, I applied a hot iron 
and solder once more. The solder 
flowed smoothly and set with a smooth, 
bright surface. I had little doubt that 
the leads were soldered this time. 



The two faulty joints on the 
printed board . The one on the 
right shows only a faint fracture 
but the one on the left shows 
the end of the wire and, above 
it, the pocket in the solder 
in which the wire originally 
rested . 


As I hinted at the beginning, a suc¬ 
cessful intermittent hunt is a most satis¬ 
fying experience; in spite of the number 
of times that I have experienced it, I 
still get a kick out of it. I imagine 
most servicemen feel the same way. 

However, I also found this experi¬ 
ence gratifying for a different reason, 
even if a somewhat perverse one. Since 
the advent of overseas equipment on 
the Australian market, many people 
have tended to view it with a kind of 
awe—or even reverence—which they 
never accorded the local product. Nor 
was this attitude confined to the lay¬ 
man; many of my colleagues and mem¬ 
bers of the trade were similarly im¬ 
pressed. 

Now I have a great deal of respect 
for many overseas manufacturers and 
fully acknowledge their imaginative ap¬ 
proach, skilful scaling down of sizes, 
and sound engineering. But—I never 
have believed that they possessed any 
magic wand or cure-all for the 
troubles which beset any mass produc¬ 
tion system, and electronic mass pro¬ 
duction systems in particular. 

The experience I have just related, 
and others, have convinced me that 
they have their troubles, just the same 
as anybody else. Given the right con¬ 
ditions, they can turn out dry joints 
and similar defects every bit as well 
as the local manufacturers. 

In short, they’re human! 

And here is a servicing story of quite 
a different kind. It (is taken from “Tele¬ 
gen,” (December, 1967) the house jour¬ 
nal of the Australian Post Office Engi¬ 
neering division. It illustrates the 
conditions under which technicians 
in tanother branch of the electronics 
industry sometimes work in maintain¬ 
ing a vital public service. It also 


emphasises that strangle and unpredic¬ 
table faults are no respecter of per¬ 
sons or departments. Here is the story: 

“Winter gales which lashed Bass 
Strait and the southern doast of Vic¬ 
toria during a, weekend in July, 1967, 
indirectly caused a major interruption 
to the vital broadband radio relay bear¬ 
er which links Tasmania to the Victor¬ 
ian mainland. The fault occurred at the 
Wilson’s Promontary radio relay sta¬ 
tion which, due to its isolated location 
at the top of Mt, Oberon, generates 
its own power from three 12KVA Lis¬ 
ter 27/3 diesel alternator sets. The 
station and towers are designed to with¬ 
stand gale force winds, which can be 
both frequent and severe at this site. 

“During the evening Of Sunday, 

July 16, supervising technician Tom 
Lambert and senior technician Terry 
Barnes mlade an emergency dash of 40 
miles from Foster to Mt. Oberon on 
being advised that a complete power 
blackout 'had occurred tat the station. 

They discovered Mt. Oberon was ex¬ 
posed to one of the most 
violent wind storms they had 
encountered in recent times. 

Trees in the vicinity of the station were 
bending nearly horizontal under the 
force of the gale. The <air Was full of 
dand and gravel from the roadway and 
station area, and it was necessary to 
shout to be heard above the noise 
of the wind around the buildings and 
through the towers. 

“At the southern end of the station 
enclosure Terry Barnes found the wind 
so strong that he had at times to brace 
himself against the fence to avoid being 
blown over. 

“On entering the station they discov¬ 
ered the engine room was a pandemo¬ 
nium of sound caused by two running 
engines and the wind blasts through 
the open engine room ventilators. The 
wind blowing across the ventilation 
openings had also induced the air in 
the engine room into a pulsing motion 
at a very low frequency due to ia Helm¬ 
holtz -resonator effect. A partition divid¬ 
ing the engine room from a mainten¬ 
ance area, had, due to the influence 
of the air motion, become a vibrating 
membrane with excursions of up to an 
inch or miore in places. 

“This motion, which Was transfer¬ 
red from the partition to the power 
boards via a number of horizontal ties, 
eventually caused a manually operated 
friction held switch to drop out and in¬ 
terrupt all power to the equipment. 

The technical staff reclosed the switch 
and quickly brough the equipment back 
into operation. 

“After some experimenting they 
found that opening a door in the parti¬ 
tion reduced the vibration, and they 
left the station confident they had 
found a short-term solution by wedging 
the door open. 

“Action is in hand to prevent a 
recurrence by suitably bracing the par¬ 
tition and the power boards. 

“The diesel plant at Mt. Oberon has 
been supplying power at this station 
on a continuous -and unattended basis 
since 1954. The excellent reliability 
performance achieved -from this plant 
over the years to the present time re¬ 
flects the skill and Care taken by the 
radio section diesel overhaul teams and 
the Foster technical staff.” e 

ELECTRONICS Australia, February f 1968 83 




SOUND SOLID STATE STEREO AMPLIFIER 
OFFERS HIGH OUTPUT AT LOW COST! 

The new Sound Model SAQ-505X is a well 
designed high quality stereo amplifier with 
an output of 32.5 watts (I.H.F.M.) in each 
channel into an 8 ohm speaker load. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
Sens, is 3 mV. for magnetic pick-ups, all 
normal controls are featured as well as 
tumble type switches for loudness, rumble, 
tape monitoring ’ and AC on/off. Keen 
purchasing enables us to 
sell this fine amplifier for <h*fAA CA 
only (inc. Sales Tax) .. $ 

COMPLETE ENCEL STEREO SYSTEMS 

The Encel* organization has installed 
thousands of Encel Stereo Systems in Aus¬ 
tralian homes. Cabinets are carefully hand¬ 
crafted — you make your selection from 
the most extensive range of audio equip¬ 
ment available in Australia. Stock cabinets 
available in any period or style, polished 
or sanded ready for finishing by the handy¬ 
man. Prices are the lowest in the Southern 
Hemisphere. 

Imported speaker enclosures— 

HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of "Sonics” multiple speaker 
systems is now available . . , budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked 
and despatched anywhere. All "Sonic” 
systems are 8 ohm impedance. 



MODEL AS-60E. 18 % in. x 12% in. x 5Vi 
in. An excellent slim pro¬ 
file enclosure for a modest £07 CA 

outlay. Inc. Sales Tax . / .DU 

MODEL AS-61. A slimline 5 speaker sys¬ 
tem with four bass/mid range units and 
a tweeter. Enclosures are only 4Yz in. 
deep—ideal for bookshelf installations. 
Will handle up to 20 watts music power. 
Size is 21% in. x 17% in. x 
4% In. Legs are detachable. CA 

Inc. Sales Tax . \|)03-0U 

MODFL AS-63. The AS-63 is a special 
bookshelf size speaker enclosure with a 
6 V 2 in. floating suspension woofer and a 
horn type H.F. unit. Although only 14% in. 
x 9V» in. x 8 % in. reproduction is ex¬ 
cellent; used with more elaborate speaker 
systems a magnificent “spread" of 
stereophonic sound be¬ 
comes available. Inc. Sales 
Tax . 


See and hear “Sonics” enclosures at 
Enc$i Stereo Centres in Sydney or Mel¬ 
bourne . . . they’re exceptionally good 
value at these low Encel prices! 

DUAL 1019 SLASHED TO $89.50! 

Opportunity knocks twice . . . this popular 
turntable/tone arm combination is normally 
priced at $139. Mail orders care-packed 
and freighted anywhere. 

Encel p'rice is now only 
(inc. Sa es Tax) . .. 


$39.50 


$89.50 


ELECTRONICS 
(STIEItEO)RTY. LTD. 

Hi ad Offic e: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground noor. 2 sm euiw.ng 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564 

'Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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FERGUSON TRANSFORMERS 

Proudly Present 


\ Proua 

■b VARIABLE 


Portable Model 


Voltage Transformers 

By 

MATSUNAGA 


FEATURES INCLUDE; 


• TROUBLE FREE BRUSH GEAR 

• SMOOTH CONTROL. LINEAR THROUGHOUT 320 DEG. ROTATION 

• T0R0IDALLY WOUND 

• ACCURATELY CALIBRATED DIRECT READING DIAL 


• HIGH EFFICIENCY - LOW NO LOAD LOSS 

• GOOD REGULATION 

• RUGGED CONSTRUCTION 

• INDIVIDUALLY TESTED AND PACKAGED 


Also available From stock are types suitable For 415 volt 50 C.P.S. single or three phase operation — manual 

or motorised control. 

SPECIAL TYPES MADE TO ORDER 

TYPES LISTED BELOW ARE SUITABLE FOR 240 VOLT 50 C.P.S. INPUT: 0 • 280 VOLTS OUTPUT 


MINIATURE TYPE: PH—panel type; SD—stand type 

MODEL 

WATTS AMPS. 

PH280.5 

50 1 0.25 

PH281 

100 0.5 

PH281.5 

150 0.72 ' 

SD280.5 

50 0.25 

SD281 

100 ' 0.5 

SD281.5 

150 , ().72 


STAND TYPE: Also available in panel mounting 

MODEL 

WATTS 

AMPS. 

SD280.8 

200 

0.8 

SD281.25 

300 

1.25 

SD282.1 

500 

2.1 

SD285 

1,000 

5 

SD288.2 

2,000 

8.2 

SD2812.5 

3,000 

12.5 

SD2816.6 

4,000 

16.6 

SD2820.1 

5.000 

20.1 

SD2825.06 

6,000 

25.06 

SD2829.19 

7,000 

29.19 

SD2833.36 

8.000 

33.36 

SD2841.70 

10.000 

41.7 


PORTABLE TYPE: 

With fuse, voltmeter, etc. 

MODEL 

i WATTS 

AMPS. 

C282.1 

500 

2.1 

C285 

1,000 

: 576 

C288.2 

" 2.000 

8.2 


ADELAIDE: Wm T. Matthew: 23-6202 
BRISBANE: Keith Percy and Co.: 51-5461 
CANBERRA: Errol Nater. 9-0325 
MELBOURNE: A. H. Nicholls: 42-6897 

PERTH Athol M. H I 2 as, TRANSFORMERS PTY. LTD. 

HOBART: Associated Agencies 2-1843 331 HIGH STREET, CHATSWOOD, NSW 40-0261 

LAUNCESTON: Associated Agencies: 2-1317 


FERGUSON 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 





Fiq. I 


W7AU7 


DECOUPLING 
ov RESISTOR 



Fiq. 2 


\12AU7 


TO FLATE OF V2- 
(f I2AU7) 


DECOUPLING 
; 50V RESISTOR 


* 


-MV— 


ADD-ON LOUDNESS CONTROL FOR HI-FI AMPLIFIERS 


A recent reference to the 
subject of loudness controls 
has prompted an interesting 
contribution from Mr Bruce 
Hunt, of 6 Beverley Court 
Heathermont. Vic. 3135. It 
takes the form of a separate 
control stage. 


The circuit is derived 
from one shown in “The 
Radiotron Designer’s Hand¬ 
book” and reproduced in 
figure 1. As it stands, the 
circuit presents two prob¬ 
lems: (1) The non-standard 
values of the resistors and 
(2) the requirement for a 
source impedance not 
greater than 10,000 ohms— 
which would not normally 
be satisfied by ordinary 
valve type control units. 

The circuit of figure 2 
was therefore devised to 
use preferred value resistors 
and to provide a cathode-follower stage 
to feed the loudness control network. 
Mr Hunt suggests that the loudness 
control can be constructed as an out¬ 
rigger unit, matching the appearance of 
the tone control unit and “taking its 
own pride of place on the bookshelf 
between the control unit and the main 
power amplifier.” 

A friend who has constructed the 
unit has it connected between a Leak 
control unit and amplifier and is very 
pleased with the result. 

The circuits of figures 1 and 2 pro¬ 
vide for 3dB steps but a unit limited to 
6dB steps, as in figure 3, can be 
built with a considerable economy of 
components. If, in practice, the 6dB 
steps represent too great a change, the 
desired intermediate level between 
steps can be obtained by slight altera¬ 
tions to the main volume control. This 
should never be necessary with the 
3dB unit. 

All three circuits are drawn for 
single channels and would need to be 
in duplicate, wiith ganged control 
switches, for a stereo installation. 

Commenting on the unit, Mr Hunt 
continues: 

“At low listening levels, the apparent 
loss of bass to the human ear is much 
greater than the loss of treble response. 
The accompanying circuits provide no 
compensation for treble response at 
low levels. Even if used with an ampli¬ 
fier having no treble boost facilities, 
the loudness control will provide ex¬ 
cellent quality for low level listening. 


' z R ° Hymt 

47K 47K 47K 47K 47K 

1 1 1 1 1 1 

0.T 0068T .006eT 0068T .0068^ OOfcsT 


I00K5 I00K> I00K< I00K> I00K5 


Fig. 3 

Where an amplifier has treble boost 
facilities, the treble control can pro¬ 
vide adequate lift to correct the high 
frequency response and ensure perfect 
low-level performance from an ampli¬ 
fier, even for the most critical listener. 

“In use, the bass potentiometer on 
the control unit should be set at the 
‘flat’ position and the loudness control 
unit switched to zero. The main vol¬ 
ume control should now be adjusted to 
produce a normal maximum desired 
level of loudness for the type of pro¬ 
gram involved. The loudness control 
is then switched in to provide lower 
listening levels, as required from time 
to time. The treble control should be 
adjusted to provide the necessary bal¬ 
ance between bass and treble response. 

“The circuit is of low impedance 
and should not normally introduce 
hum. However, it will generally be 


connected in the electrical circuit at a 
level of sensitivity where hum could 
be produced if earth return loops are 
not avoided.” 

EDITOR’S NOTE: If these circuits 
appear to be complicated, it is only be¬ 
cause the original designer has sought 
to produce a control which will reason¬ 
ably approximate the Fletcher-Munson 
loudness contours through the whole 
likely range of listening levels. Even 
so, he has provided only for bass 
compensation, leaving it to the equip¬ 
ment operator to compensate the treble 
by the usual variable treble control. 
The relatively simple loudness control 
circuitry in popular commercial ampli¬ 
fiers does little more than boost the 
bass and treble by arbitrary amounts 
for equally arbitrary settings of the 
volume control, for low-level listen¬ 
ing. 
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Hear and see the interior as well 
as the exterior of Chrysler 

CE-510 


CE-301 


CE-4 
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ACOUSTIC SUSPENSION 
SPEAKER SYSTEM 


) 


© CHRYSLER 


★ Free catalog on request gj ■ 
No.10*1, 2-CHOME, SASAZUKA. SHIBUYA-KU. TOKYO 


IN JAPAN 


CE-2 


CE-102 


CE-530 


Anyone who hears a remarkable Hi Fi system would naturally wish to ascertain what produces 
the true natural low tones and the natural high tones. Peek inside and check the mechanism. 

You will find Chrysler Hi-Fi system meets the requirements of distortion free sine waves from 
40 c/s to 20,000 c/s; the flat frequency response in the midrange unit which is most essential 
in fine Hi Fi reproduction is between 100 —15,000 c/s; and also powerful magnetic circuit for 
transient characteristics. 

Even in relatively small bookshelf type speakers the acoustic suspension system can reproduce 
ample forceful sounds compliant to original sounds that will astound the listener. 


CE-520 


CE-503 


CE-3 














A Reader Built It —continued 

■4 ""'v v ~~ 


TWO SIMPLE RECEIVERS USING FETs 


“Here are two RF circuits using 
FETs, which may be of interest to 
experimenters. The first circuit is an 
adaptation of a standard valve circuit, 
the main difference being the inclusion 
of a source (‘cathode’) resistor to pro¬ 
vide bias for the FET. Bias appears 
to be necessary for the circuit to 
operate at its best, and has a further 
advantage of reducing battery current. 

“Due to the large spread of toler- 


2N4360 


LI, L2 and L3 are 
respectively the 
primary, secondary 
and reaction wind¬ 
ings of an ordinary 
valve-type “Rein¬ 
art z” or “reaction” 
coil. 


2N4360 




Below, the 
layout of the 
super - regen¬ 
erative FET 
tuner and de¬ 
tail of the tun¬ 
ing capacitors. 


LI is 2 turns , 1-inch diam, over L2. L2 is 8 turns, 
1-inch diam, tapped 2 turns from bottom. L3 is 
2 turns, 1-inch diam, over L4. L4 is 8 turns, 1- 
inch diam, centre-tapped. All are wound with 
heavy gauge copper wire, e.g. 14SWG. RFC is 60 
turns of approx. 30SWG wound on high value t- 
watt resistor . The 50 pF capacitors are Philips air 
trimmers. 


ances for the type 2N4360, I cannot 
guarantee that all units will work satis¬ 
factorily. The one I used had an Id 
of 4mA at Vgs=0, and a Vgs of only 
IV was needed to reduce this figure 
to 0.4mA, thus placing this unit in 
the high-gain category. The bias 
resistor (marked with an asterisk) 
should be adjusted for best perform¬ 
ance, although this may be at the 
expense of battery drain. 

“By changing the coil it should be 
possible to make this circuit operate 
in the amateur or short-wave bands, 
although I have not tried this. 

“Prompted by the success of this 
circuit, I decided to try the FETs in 
the VHF band. Gate-drain capacitance 
is the biggest problem here, but I 
reasoned that this would be of little 
consequence in a super-regenerative 
circuit where oscillations are meant to 
be developed. Stability in the RF stage 
is achieved by using the common gate 
mode. 

“Bias is used in this circuit for the 
same reasons as in the first circuit, 
and the resistors marked with asterisks 
will again need to be adjusted for best 
performance. The remarks about the 
tolerance spread and the suitability of 
individual units also applies. 

‘The circuit was built on a piece 
of tag strip as shown in the accom¬ 
panying layout diagram, and is housed 
in a metal box. Acceptable reception 
was obtained on channels 0 and 2 



using about four feet of wire laid out 
in a horizontal direction and connected 
to terminal ‘A’ as an antenna. Better 
results can be obtained by removing 
link ‘L’ and connecting terminals ‘A’ 
and ‘B’ to a TV aerial. 

“It is imperative that the unit be 
housed in a metal box, or else direct 
radiation from L4 will interfere with 
nearby TV sets. When housed lin this 
fashion the unit, including aerial, can 
be brought within a few inches of a 
TV set or feeder without causing any 
noticeable interference. 


“It is important that all leads asso¬ 
ciated with the RF section be as short 
and rigid as possible. Philips air 
trimmers are used as variable capa¬ 
citors and some kind of insulating shaft 
will be needed to operate them. One 
possible method is illustrated. In prac¬ 
tice, the RF capacitor can be pre-set. 

“It must be emphasised that this 
receiver is intended only as an experi¬ 
mental device. It is definitely not of 
‘hi-fi’ quality.” 

(Mr P. Johnson, 30 Selworthv 
Avenue, South Oakleigh, Vic. 3167.) 
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PRECISION PLIERS 

AVAILABLE WHOLESALERS ALL STATES 
Write for illustrated brochure 
Sole Australian Distributors: 

^electronic C^omponents 29 Martin PI., Glen Waverley, Vic. 232-4883 
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NEW, LIGHT FILLING FOR OLD ENCLOSURES 


High fidelity enthusiasts who are currently using vented 
enclosures and who may be worried by their not-always-de- 
served reputation as "boom boxes'' may be interested in 
the technique of filling them with a very light bonded fibre, 
now available in this country. 


By W. N. 


Most high fidelity enthusiasts are 
familiar with the vented enclosure 
principle. It involves housing the loud¬ 
speaker in a stoutly built box which 
has only two openings — one for the 
loudspeaker itself and a second which, 
in the simplest case, is a plain hole cut 
in the same baffle face. As might be 
expected, the dimensions are not ran¬ 
dom and, in a valid design, arrived at 
by the use of formulas, graphs or 
tables, the volume of the enclosure and 
the dimensions of the vent are given 
a specific relationship one to the other 
and to the properties of the loud¬ 
speaker involved. 

A properly designed vented enclos¬ 
ure system will secure a useful exten¬ 
sion of the frequency response below 
what one might expect from the same 
loudspeaker mounted in an open-back¬ 
ed cabinet of comparable proportions. 
Acoustic radiation from the vent 
supplements that from the front of 
the loudspeaker cone, the system as a 
whole exhibiting good efficiency at the 
lower frequencies, ‘typically extending 
downwards to 40Hz or thereabouts. 
A properly designed vented system may 
also usefully limit the effect of cone 
resonance, particularly with loud¬ 
speakers in which resonance tends to 
be unduly prominent. 

Unfortunately, for a 12-inch (or 
larger) loudspeaker, with a low cone 
resonance, a plain vented enclosure 
tends to assume rather formidable pro¬ 
portions and is often unacceptable in 
the home for a mono system — let 
alone on a two-off basis for stereo. 
In consequence, methods have been 
evolved of scaling down or otherwise 
modifying vented enclosures without 
—it is hoped—sacrificing their natural 
advantages: 

• Vents have been extended in¬ 
wards to become tubes or “ports” of 
specific cross section and length; 

• Single vents have been replaced 
with a pattern of small holes adding 
up to a specific total area and earning 
the title of “distributed port”; 

• Ports and vents have been par¬ 
tially blocked by acoustic filters of one 
type and another; 

88 


Williams 


• The vent and loudspeaker open¬ 
ings have been combined as in the 
R-J enclosure; 

• The enclosure itself has been sub¬ 
divided by ported partitions, curtains, 
etc. 

With a good loudspeaker, a stoutly 
and generously designed vented enclos¬ 
ure can be very good indeed seeming 
to be delightfully non-critical as well. 
With, say, 9 cubic feet enclosed by 
stout timber or brick, it is hard to go 
wrong as far as the sound is concerned. 

Problems are likely to arise, how¬ 
ever, as design criteria are pushed 
harder in an effort to mate large loud¬ 
speakers with progressively smaller en¬ 
closures. Peaks and troughs may be¬ 
come more pronounced, oscillation 
modes less damped and increased air 
velocity through restricted ports may 
lead to non-linearity and frequency 
multiplication at higher amplitudes. It 
is all too easy to end up with bass that 
is loud and lumpy rather than, natural 
and smooth, and which invites the un¬ 
flattering title of “boom box.” 

The increasing use, in recent years, 
of fully sealed loudspeaker enclosures 
has tended to devalue one of the basic 
assumptions behind vented enclosures 
—that high acoustic efficiency in the 
bass register is a “must.” In an average 
domestic hi-fi situation, with 10 or 
more RMS watts per channel, it has 
been demonstrated that modest bass 
boost in the amplifier can effectively 
complement a loudspeaker curve which 
tapers off smoothly in the bass regi¬ 
ster; more often than not, the end 
result turns out to be smoother than 
the old technique keeping the ampli¬ 
fier flat and relying on resonance and 
phase effects in the enclosure to sustaiin 
bass output. 

This leads naturally to speculation 
as to whether many listeners may 
not find an advantage in blocking up 
the ports in their vented systems, fill¬ 
ing them with Innerbond or similar 
material and using their amplifier 
systems henceforth with the bass boost 
knob about half on. The bass end could 
well be smoother and the filling might 
have the additional advantage of damp¬ 
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ing standing wave effects higher in the 
range, arising from internal dimen¬ 
sions of the enclosure. 

In fact, we had been thinking along 
these lines for some time but felt 
that the scheme would have limited 
appeal by reason of the cost of the 
filling material necessary. It is one 
thing to fill two 0.5 cu.ft. bookshelf 
enclosures; it is quite another thing 
to fill a pair of 5 cu.ft. systems. 

Recently, however, the manager of 
Wonder Wool Pty. Ltd. rang to tell 
us of a conversation he had had with 
a local hi-fi enthusiast. It seems that 
the particular enthusiast had been 
reading in an English magazine about 
a very light density bonded fibre which 
seemed to be particularly suitable for 
filling large enclosures. It was lighter 
and less dense than Innerbond and 
similar materials and, being still sold 
on the basis of so much per pound, 
would be a good deal more economical 
for large systems. It transpired that 
the material was, in fact, manufac¬ 
tured locally by Wonder Wool Pty. 
Ltd. for the clothing trade. 

Known as “Bonded Courtelle,” it is 
composed of white acrylic fibres, 
bonded and self-supporting. It is rather 
like the same Company’s “Innerbond” 
which is, however, composed of bon¬ 
ded acetate fibres and with a higher 
density more suited to the “bookshelf” 
type loudspeaker enclosures, in which 
it has been freely used. 

Bonded Courtelle has a nominal 
thickness of 1-inch and a density of 
2ioz per square yard. Under slight 
compression, such as self weight, the 
thickness diminishes somewhat giving 
an effective density of up to 4 ounces 
per cubic foct. This is still consider¬ 
ably less than Innerbond in a similar 
situation and, on a volume basis. 
Bonded Courtelle should work out at 
less than half the cost. 

On learning that we had been on 
the lookout for some such material, 
the Wonder Wool Company made 
available a large roll of it, 60 inches 
wide, for test and experiment. 

As a typical enclosure for such 
experiment we selected one that we 
had had on hand for several years — 
not very photogenic but stoutly built 
and of volume about 4.8 cu. ft. At 
this figure it would be getting towards 
the practical minimum for typical 12 
inch 50Hz hi-fi loudspeakers. 

First off, we checked that the loud¬ 
speaker did in fact have a main done 
resonance of 50Hz. This was done by 
feeding the unmounted loudspeaker 
from the power amplifier, in series 
with a 1-ohm resistor, and measuring 

















the voltage developed across the resis¬ 
tor with a millivoltmeter. A sharp dip 
in the meter heading indicated an im¬ 
pedance peak at 50Hz. 

The loudspeaker was then remount¬ 
ed in the vented enclosure and the 
impedance again observed. This 1 time, 
a substantial dip was observed at 80- 
Hz, a peak at 50Hz and a dip at 35Hz, 
producing the familiar W-shaped curve 
expected of a vented system. Inciden¬ 
tally, the particular enclosure bad long 
ago been fitted with a curtain of car¬ 
peting underfelt hung obliquely from 
the top rear to just above the port, and 
effectively dividing the enclosure in 
two; in fact, the curtain appeared to 
have little effect on the impedance 
curve ot on the actual sound produced 
by the system. 

The enclosure was then stood in 
one corner of an ordinary living room 
and the response across the bass region 
evaluated by feeding in the signal from 
an audio generator and trying to form 
a subjective opinion of the average 
level in the room. While such obser¬ 
vations fare heavily confused by room 
resonances, we formed the definite im¬ 
pression that the bass was lumpy, with 
a peak around 100Hz, a trough at 90, 
another peak in the 70-80Hz, a trough 
at 55 and a minor peak at 45Hz. 

The enclosure was then lightly filled 
with bonded Countelle. To save a lot 
of work with scissors, we tore strips 
equal in width to the front-to-back 
dimension which had to be filled; the 
material tears easily and accurately 
across its width. Each strip was then 
folded, zig-zag fashion, to rest layer 
upon layer until the cabinet was vir¬ 
tually filled. Behind the vent and the 
loudspeaker, narrower strips were used 
so that the material would not need 
to be compressed. 

As a guide to requirements, we used 


about 11 running feet of 60-inch mater¬ 
ial, or 52 square feet, to fill the 4.8 
cu. ft. enclosure. 

When the back was replaced and 
the observations repeated, the sound 
over the bass region was noticeably 
smoother. It seemed to matter little 
whether the vent was blocked or left 
open, but direct comparisons in the 
40-50Hz region did slightly favour 
the open port in terms of total output. 

Seeking to verify these observations, 
we attempted to take measurements of 
sound level in the room with a cali¬ 
brated linear noise level meter. It soon 
became obvious, however, that we 
were measuring mainly room effects, 
as heard by a single microphone in 
a fixed listening position. The tests 
were repeated out of doors and while 
these were still confused somewhat by 
the remaining physical dimensions of 
the set-up, they did verify the earlier 
subjective impression. 

In short, to those readers who are 
using limited-size vented enclosures 
and who have reason to believe that 
the bass response is other than smooth, 
we would commend the idea of filling 
the enclosures lightly with Bonded 
Courtelle, leaving the vent and any 
existing padding on the walls un¬ 
changed. The treatment will reduce 
the total bass output of the system 
and is therefore only to be recom¬ 
mended where the amplifier has a re¬ 
serve of power output and la bass boost 
facility to make up the difference. 
But, if our experience is any criterion, 
the sound will be smoother and bass 
transients will “boom” a good deal less. 

(Bonded Gourtelle is manufactured 
by Wonder Wool Pty. 'Ltd., 87 James 
St, Leichhardt, N.S.W. 2040. It will 
probably be handled as an additional 
line by companies already handling 
Innerbond.) □ 


What causes Lightning — and Static! 

Despite progress made in the last few decades in many relatively new scien¬ 
tific fields, such as atomic energy, radio astronomy, and space research, there 
are still things that have been happening on this planet from its earliest days 
that man has not yet been able to explain. One of them is the generation of 
lightning, in respect of which none of the theories advanced up till now fitted 
afi the observed facts. In the B.B.C. program “Science and Industry” Ed 
Gamerekian, editor of “Discovery,” described a theory that did seem to explain 
all the observations satisfactorily. 

The theory, he said, which has been developed by Dr Mason and his 
colleagues in the Department of Cloud Physics at Imperial College, London, 
started with the formation of the hailstones that were usually observed in a 
thundercloud. After these particles of ice had grown to a certain size, they 
began to drop through the cloud, down through raindrops that were super¬ 
cooled and ready to freeze. The falling hailstones hit some of these super¬ 
cooled droplets which, becoming stuck to them, immediately started to freeze. 
A shell formed on the outside of the droplet, with liquid water inside and, 
when this too began to freeze, it burst the shell. 

At this point, some of the water inside the freezing droplet was ejected 
and carried upward by the air currents. This water carried with it a positive 
charge so that a collection of positive charges was being carried up to the top 
of tne cloud. The hailstone, on the other hand, was left with the negative 
charges and fell to the bottom of the cloud, and on down, inhere it turned 
to rain. The result of all this was a build-up of positive charge in the top cloud 
and a 'build-up of negative charge at the bottom of the cloud and on the 
ground. When the charge and the resulting voltage gradient reached a certain 
point, the air broke down and there was a lightning flash Which dissipated a 
large part of the accumulated charge. 

A number of laboratory experiments, said Mr Gamerekian, plus measure¬ 
ments made in thunderclouds had borne out the truth of this theory. Dr. Mason 
and his colleagues had also discovered why the hailstone, after the droplet 
of water it had picked up had frozen and burst, was left with a negative charge, 
while the water ejected from the burst droplet carried a positive charge to the 
top of the cloud. The reason was that a small fraction of 1 the ice molecules 
dissociated into positive and negative ions and that the negative ions migrated 
to the coldest part of the ice while the positive ions separated and migrated to 
the part that was warmest, or least cold. The ions in the freezing droplet 
separated therefore, the negative ones going outward toward the freezing shell 
and the positive ones migrating in toward the centre where they were ejected 
when the shell burst. Calculations that had been made on the basis of the 
laboratory experiments had shown that the amount of charge produced was 
sufficient to produce lightning flashes of intensity and frequency observed, gj 
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to 342 KENT STREET .. 

Yes, ot' last we've moved ... to our 
new, modern, larger premises ot 342 
Kent Street. Here in our High 
Fidelity Showroom and acoustically 
designed demonstration studio you 



will be able to choose equipment in a 
quiet and pleasant "browse around" 
atmosphere assisted by our know¬ 
ledge and experience gained over 20 
years in the Audio and Hi-Fi equip¬ 
ment business. 

MOVING SPECIALS IN 
CABINETRY 

Teak player bases cut for Dual 1019, 
I009SK, 1015 and 1010 and Garrard 
SP25/AT60 Mk II. ONLY $7.00 

PERSPEX top covers for above - Size 
I5I/4" x 141 / 4 " x 3(O.D.). 

ONLY . $7.00 

Teak player bases with hinged stay- 
up perspex cover. ONLY $17.00 

I cubic foot teak speaker enclosures 
to suit all 8 inch speakers. 

ONLY . $22.00 

3 cubic foot teak speaker enclosures 
to suit all 12 inch speakers. 

ONLY . $34.00 

Slimline upright equipment cabinets 
in teak with open amplifier section 
and record storage. Choice of wood¬ 
en or perspex top. ONLY $60.00 

Same cabinet with panel in amplifier 
section, still with choice of wooden 
or perspex top sections. ONLY $60.00 


ARROW 

ELECTRONICS PIV. LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 4, 29-6731 
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REGULATED POWER SUPPLY 

1966 (June) 
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SENIOR TACHO and DWELL 

TESTER. 1964 (October) 


1966 3in C.R.O. (MAY) 
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rRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) _ 
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(inc. sq wave). 


1966 V.T.V.M. (Feb.) 



TRANSISTOR M./VOLT METER 
1965 (January) — 



POPULAR KITS - TOP QUALITY - LOWEST PRICES 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: 
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ii 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 



PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust ), 
March-April, 1965 



• • # m 
m m * m 


% * *» * 


PLAYMASTER 112 

December, 1965 

| m*Hso ^ | 

»»*••§ 1 

I ».^ 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 



PLAYMASTER 113 

March, 1966 

& & 



PLAYMASTER 116-40 watt (ELECTRONICS Australia, June 1967) 
COMPLETE KIT FOR AMPLIFIER - - - Only $88.80 

PLAYMASTER 117-60 watt 

COMPLETE KIT FOR AMPLIFIER - . . Only $98.45 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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K AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — K 

| GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — | 

j RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — T 

S TRANSISTOR & VALVE TYPES. $ 


1967-ALL WAVE 3-4-5-6-7 



K*0 

ft 





§ 


• • • •• 


ANY PART 


FROM A SINGLE RESISTOR TO THE FULL KIT 


INSTRUMENTS. 

1 5in Wide Ran«e C.R.O. 

2 • 3In F/C C.R.O. 

3 3ln C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterless Voltmeter. 

9 Millivoltmeter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Distortion-Millivolt- 
meter. 

12 VTVM. 

13 1966 — VTVM. 

T4 Electronic Metronome. 

13 • 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

1 9 Trans Audio OSC. 

20 D/R A/F Meter. 

Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans W'ave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

10 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.5 and 36 MHZ Sweep GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 • R.C. Bridge. 

37 1966 R.C. Bridge. 

18 Geiger Counter. 

39 Direct Reading Impedance 
Meter. 

40 Simple Proximity Relay Alarm. 

41 Electronic Anemometer. 

12 • Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 • Valve and Transistor 
Tetter. 

45 Resonance Meter 
16 Moisture Alarm. 

47 Trans Alarm. 

48 Flasher Unit. 


49 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 

BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 

REGULATED POWER SUPPLIES- 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 

VOLTAGE/CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed Control. 

61 2KW—Automatic Light Dimmer. 

62 4KW—Automatic Light Dimmer. 

TACHOMETER. 

63 6 or 12 Volt Kit. 

64 • 6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and Dwell 
Angle. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

57 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

59 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

‘HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

I 78 Mullard 3-10. 

1 79 Mullard 5-20. 

80 Transistor 20w. 


STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 3-3 (Trans ). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 Wireless World 20-20. 


86 Paymaster Unit 3. 

87 Playamster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 (Trans.). 

91A Playmaster 115 (Trans.). 

91B Playmaster 118. 

9IC Playmaster 119 Tape Unit. 

P.A. and GUITAR. 

AMPLIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

101A Playmaster 116 Guitar, 40w. 
101B Playmaster 117 Guitar, 60w. 

CONTROL UNITS AND 
PREAMPS* 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M’Watt Unit. 

108 Mullard 2V. Unit. 

109 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre¬ 
amp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 

117A P/M 115 preamp. 

TUNERS. 

118 P’master Unit Style. 

119 P'master 114. 

120 Mullard Wide Band Tuner and 
Preamp. 

121 Philips M'watt Hi-Quallty 
Tuner. 

121A P/M 114 Tuner. 


RECEIVERS* 

122 Fremodyne 4—1967. 

123 Communications RX. 

124 1967 All Wave 3-4-5-6-7. 
123 All Wave Transistor 2. 

126 All Wave Transistor 3. 

127 3-Band D/Change S/Het. 

128 1968 Interceptor 5. 

129 ALL T’sistor Car Radio. 

130 Transports 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AO. 

134 Interstate 5 (AO. 

135 All Wave T'sistor 3. 
TRANSMITTERS. 

136 144 MHZ Linear Final 
(50w). 

137 144 MHZ TX (20w). 

138 144 MHZ TX (73w). 

139 144 MHZ TX <18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

144A 250w SSB Lingar Amp. 

V.F.O. UNITS. 

145 Remote V.F.O. 

146 769 HF and VHP. 

147 All Transistor. 

MODULATORS. 

148 Modulator 50w. 

149 MOD-PA and P/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Basic S/Wave Unit. 

MISCELLANEOUS. 

154 P/M 119 Tape Adaptor. 

155 Tape-actuated Relay. 

156 Guitar Fuzz Box. 

157 Sound Projector Preamp. 

158 Stereo P.A. Amp. 

159 Vox Tape Recoixler. 

160 Direct Reading A.F. Meter. 
61 Square Wave Generator. 

162 P/M 110 Tape Amplifier. 

163 Transistor Tape Preamp. 


ELECTRONIC 

DEVELOPMENTS 

PTY. 

LTD. 

Phones 63-3596 

232 FLINDERS LANE 

Phones 

63-3596 

63-5973 MELBOURNE .... VICTORIA 


63-5973 
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The Quiet Compact 





MONO 


Model 2000 from Sansui, the new¬ 
est, most original solid state AM/FM 
Multiplex Stereo Tuner Amplifier 
you could own. 

Quiet, sensitive and subtly de¬ 
signed, Model 2000 is the world's 
first truly compact receiver of San- 
sui quality capable of a full 100 
watts in power output and sheer 
fringe area sensitivity (1.8 micro¬ 
volts). Within the Sansui 2000, a 
new FET frontend, complete with 
5 IF stages and 4 limiters, take FM 
sensitivity and selectivity a bold 
step forward. A wider dynamic 
range and a power bandwidth from 
20 to 40,000 Hz with a distortion 
factor of less than 0.8% combine to 
raise this model far above compar¬ 
ably sized and priced solid states. 


To match the receiver's refined 
internal engineering, a newly de¬ 
signed black face has been added to 
the front panel. Only the functions 
the receiver is set to perform are 
visible when the power is turned 
on. 

Other new features include two 
AC outlets, A-B speaker system 
selectors and terminals for both 75 
and 300 ohm antennas. 

Model 2000—The Quiet Compact 
from the world's fastest growing 
audio-only specialist. 

Other Sansui models: 

Model 3000A Powerful 130 watt 
AM/FM Multiplex Stereo Tuner Am¬ 
plifier. Solid state. Bandwidth: 20 
to 40,000 Hz. Distortion: 0.8% or 
less. 


Model SR-4040 Low mass tubular 
tonearm type two-speed manual 
turntable. Frequency response: 15 
to 20,000 Hz. Wow and flutter: less 
than 0.08%. S/N ratio: better than 
46 dB. 

Model 400 Solid state AM/FM 
Multiplex StereoTuner Amplifier. 60 
watts. Bandwidth 20 to 50,000 Hz. 
Distortion: less than 1%. 

AU-777 Solid state Stereo Control 
Amplifier. 70 watts. Bandwidth: 20 
to 50,000 Hz. Distortion: less than 
0.5%. 

Model SS-2 Stereo headphone set 
with excellent transient stability 
throughout a wide frequency range 
from 20 to 18,000 Hz. 


SfUtSTLil 


reverse 




>ansux 


selector 


mono 


rzzr ^ ance --«■ -v ' M *“ ° 

» > * - Jf 


Aus tra| ia: SIMON GRAY PTY. LTD. 28 Elizabeth Street, Melbourne, Victoria, Australia / England: TECHNICAL CERAMICS LTD. (THE PLESSEY COMPANY) 
Wilts, England / Canada: ELECTRONIC DISTRIBUTORS Vancouver, B.C. / South Africa: GLENS (PTY.) LTD. Johannesburg South Africa / Sincaoore- WO 
KEE HONG (MALAYSIA) LTD. Singapore, 1 / Malaysia: WO KEE HONG (MALAYSIA) LTD. Kuala Lumpur / Hong Kong WO KEE HONG LTD Hone Kone / 
SANSUI ELECTRONICS CORPORATION (U.S.A.) / SANSUI ELECTRIC COMPANY LIMITED Tokyo, Japan 8 8 ' 
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KNOW YOUR GRAMOPHONE* 

A plain man's guide to records and reproducers 
By JOHN BORWICK, B.Sc. 

PART FOURTEEN — CHECKING THE PERFORMANCE 


Now that we have completed the 
course from the gramophone record 
right through to the listening room 
itself, it is time to check the overall 
performance. 

As I see it, there are three quite 
separate stages in this. First you should 
try to decide how good the repro¬ 
duced quality is from your gramo¬ 
phone as it stands. Second, you should 
see whether any improvements can 
be made by adjustments to the con¬ 
trols or layout. Finally, you can con¬ 
sider upgrading one or more parts of 
your gramophone system. This will 
raise the question of choosing new 
equipment and is beyond the scope 
of this article. 

How good is your gramophone? 

Stage One is very important. Before 
you even think about making any 
adjustments or substitutions, you must 
sit down and do some serious listening 
to the thing as it is. The aim here is 
to put the Whole exercise on a scien¬ 
tific footing. Only when you have a 
clear idea what the existing quality 
sounds like can you hope to make 
valid decisions as to whether any sub¬ 
sequent change is for the better. 

So carefully select one or two of 
your favourite records and start listen¬ 
ing scientifically. They might as well 
be records you like — for I am 
going to suggest that you listen to 
the same passages over and over again. 
But you must put all ideas of musical 
listening out of your head. 

Say, for instance, you have chosen 
Brahms’ “Variations on a theme of 
Paganini’’ played by Julius Katchen 
(Decca SXL6218). Empty your mind 
of all unscientific pictures of the 
bachelor Brahms making himself a 
lonely pot of coffee; of his use of 
quintuplets (five notes iin the time of 
four); of Katchen’s “wide range of tone 
colour.” 


—is the background noise too promi¬ 
nent?). 

Thi s kind of analytical listening is 
quite a strain, but it actually shortens 
the time taken to assess the quality. 
And this is most important because, 
if you rely on just listening to the 
overall sound from a reproducer, you 
will find it difficult to pinpoint any 
deficiencies. Then, by the time a min¬ 
ute or so has elapsed your ears will 
have become so accustomed to the 
sound ias to accept it. 

Obviously, since I am suggesting that 
you assess the gramophone’s perfor¬ 
mances with special reference to ex¬ 
treme bass and treble notes, extremes 
of volume and texture, it will pay to 
choose records Which put these aspects 
to the test. Piano records are excellent, 
since the instrument has a wide dyna¬ 
mic range, rich harmonic structure and 
diversity of texture—plus the fact that 
it is an instrument which many of us 
know at first hand. The soprano voice 
also provides a severe test of a gramo¬ 
phone’s fidelity. Male speech, again 
presumably because we have sucth an 
accurate knowledge of how it should 


sound, quickly reveals any shortcom¬ 
ings in the lower middle register. 

You can use the full orchestra to 
check overall cleanness of reproduction 
and selected instruments for specific 
tests as follows: 

High Frequencies: triangle, cymbal, 
glockenspiel, harpsichord. 

Low Frequencies: timpani, bass 

drum, double bass, organ. 

Distortion: strings, brass, percussion. 

Wow and Flutter (speed and pitch 
fluctuations): sustained woodwind, or¬ 
gan, piano. 

I have said that any of your favour¬ 
ite records can be used for checking 
the gramophone’s performance, provi¬ 
ded that the records themselves are of 
good quality and possess some of 
the more testing musical instruments 
listed above. However, there are seve¬ 
ral excellent sampler records on the 
market which are perhaps better for 
the job (see Table 1). They are de¬ 
signed either for demonstrating equip¬ 
ment (at Audio Fairs, etc.) or special 
recording techniques. So their quality 
is very good and they contain a con¬ 
venient assortment of musical excerpts 
for testing. 

Can your gramophone sound better? 

Once you have formed a fair idea of 
your gramophone’s quality by critical 
listening, you are ready for Stage Two. 
This consists of making adjustments 
to the controls or layout, listening in¬ 
tently to the same ‘difficult’ recorded 
passage before and after the adjust¬ 
ment. If no audible improvement 
occurs, you can always return to the 
original condition. 

The functions of the various ampli¬ 
fier controls were described in Part 
Nine (April, 1967), pickup adjustments 
in Part Eight (March 1967). Here are 
some of the adjustments you might 
try: 

1. Volume. It is surprising how the 


TABLE 1. DEMONSTRATION RECORDS 


No. 

Title 

Contents 

Remarks 

Decca 

Classic Stereo Sampler 

10 excerpts from opera, orchestral. 


SXL6177 

(1965) 

piano solo, chamber music. 


Decca 

Stereo Sampler Album 

6 Classical excerpts and 7 tracks from 


SXL6237 

(1966) 

the popular catalogue. 


Dccca 

Phase 4 Classical Sampler 

6 excerpts from opera and orchestral. 

Also available in 

PFS4102 

EMI 

Stereo Demonstration 

Sound effects and musical excerpts. 

mono, LK4798 

SDD1 




EMI 

Breakthrough—an intro¬ 

12 tracks from the Studio 2 Stereo 


STW01 

duction to Studio 2 Stereo 

(popular) Catalogue. 


Pol yd or 

Test record for setting up 

Balance, tone, phase tests; music and 
sound effects. 

7-inch 45 rpm. 

220497 

stereo equipment 

Polydor 

Stereo Musicale Showcase 

Excerpts from Stereo Musicale Catalogue. 


104450 



Capitol 

The Stereo Disc 

Sound effects and musical excerpts. 


SW9032 




Decca 

How to give yourself a 

Balance, phase, tone, wow and flutter, 

Commentary by 

SKL4861 

stereo checkout 

crosstalk tests: music. 

Jack de Manio. 


No, you must concentrate on the 
acoustic effects only; as if an auto¬ 
maton was playing a computer com¬ 
position. Switch your mind’s eair first 
to the bottom octave (how are the 
bass notes being reproduced?—can you 
visualise a full size grand piano?— 
are the notes distinct and free from 
wobble?). Then focus a'll your atten¬ 
tion on the highest frequencies (do 
the overtones add up to real string 
quality?—is there any jangle or break¬ 
ing up?—does each note start clean¬ 
ly?). Next listen to the middle tones 
(does the instrument sound near or 
far away?—how is the overall balance? 

• Reproduced by arrangement with 
"Gramophone " magasine. 


TABLE 2. TEST RECORDS 


No. 

Contents 

Remarks 

Decca 71123 

50Hz to lOKHz in bands 

Mono 7in., 45 rpm 

Decca LXT5346 

30Hz to 18KHz in bands. 

Mono 

Decca SKL2057 

40Hz to 12KHz in bands. 


EMI TCS101 

30Hz to 20KHz in bands. 


EMI TCSI02 

As TCS101 gliding tone. 


EMI TCS104 

30HZ to 20KHz in bands and gliding tone. 

Mono lateral 

EMI TCS105 

As TCS104. 

Mono vertical 

CBS STR100 

2CHz to 20KHz in bands and gliding, 
separation, stylus wear, compliance. 


CBS STR111 

Square wave, tracking, intermodulation, 

15° vertical tracking angle. 

STR110 is identical 


but at 2.5® vertical 

CBS STR120 

Wide range tests to 10Hz and 50KHz. 


CBS STR140 

30Hz to 15KHz third-octave pink noise 
in bands and gliding. 


CBS STR160 

Vertical tracking angles from —6* to 4-43°. 
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Balance, phasing, 20Hz to 20KHz warble 

From Wilson Stereo 


tones in bands, etc. 

Ljbarary 

Shure TTR—101 

“An Audio Obstacle Course.” Phasing 

From Shure 


and trackability tests. 

Electronics 
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AN INDISPUTABLE WINNER 


No other magnetic cartridge selling 
for anywhere near this price can 
compare in performance. 

TflF A nr 991) * s one the latest 

111L nVv-LLv ma gnetic stereo cart¬ 
ridges from Audio Dynamics Corporation. 

It has been designed to meet the require¬ 
ments of top quality record playing 
equipment. 

The ADC-220 puts a premium on rug¬ 
gedness and durability without sacrifice 
of high quality performance; it puts high 
quality reproduction within reach of 
everyone! 

At only $17, it is the lowest priced magnetic quality cartridge available today. 
Although the ADC-220 is a new cartridge, it has already been highly rated by 
leading high fidelity publications and independent rating organisations. 

Like other ADC cartridges, the Model 220 uses the unique and patented IN¬ 
DUCED MAGNET PRINCIPLE developed by Audio Dynamics Corporation. 
With the “induced magnet” arrangement, the stylus does not move .a cumber¬ 
some permanent magnet. Instead, this heavy magnet is fixed, and the magnet¬ 
ism is induced into a tiny soft iron collar weighing far less than the conven¬ 
tional moving magnet. This collar in turn moves between the pole pieces. By 
using this principle, it is possible to reduce the mass of the moving system to 
a minimal value, thus allowing the stylus to accurately follow the intricate 
modulation of the record groove. THIS IS THE GREATEST CONTRIBU¬ 
TION TO LOW DISTORTION AND MINIMUM RECORD WEAR. 



SPECIFICATIONS 


TYPE: Induced magnet 
SENSITIVITY: 5mv at 5.5 cms/sec 

CHANNEL SEPARATION: 20 db„ 50 

- 8000 hz. 

FREQUENCY RESPONSE: 10 - 

18,000 hz plus or minus 3 db. 

STYLUS: Conical diamond .7 thou' 
tip radius 


VERTICAL TRACKING ANGLE: 15 

degrees 

TRACKING FORCE RANGE: 2-5gms 
COMPLIANCE: 15 c.u. 

PRICE: $17.00 

REPLACEMENT STYLUS: ADC/R20 


J. H. REPRODUCERS PTY. LTD. 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 277-3066 






Exclusive Australian Representatives of ADC , U.S.A. and KEF , U.K. and makers of the /. H. 

SYNCHRONOUS TURNTABLE. 


ELECTRONICS Australia, February. 1968 















realism of a recording Can be heigh¬ 
tened by careful setting of the volume 
control. Ideally you should seek to re¬ 
create the subjective loudness of the 
real performance. This will occur at a 
much lower intensity level than in the 
concert hall because of the greater 
build-up in a small room. 

2. Tone. You may have separate 
bass and treble controls or just a single 
‘Tone’ knob (in which case it will be 
of the treble cut type). Experiment 
until you have maximum clarity of 
reproduction with a natural balance 
between high and low notes. Do not 
automatically assume that the central 
or ‘normal’ setting i s best. The calibra¬ 
tion of these controls is not always 
alccurate and, besides, you are match¬ 
ing a unique combination of record 
player/loudspeaker/room and some 
frequency correction may be desirable. 

Figure 1: A log¬ 
ical approach to 
fault finding is 
easier with stereo 
because you can 
substitute left and 
right units. (By 
way of example, 
the diagarm re¬ 
fers to the Quad 
system). 

3. Treble Filter. Whereas the set¬ 
tings of the tone controls can gene¬ 
rally be left alone after matching to 
the given room, the treble filter should 
be used as an occasional palliative only 
—and switched off when not required. 
The time to do some treble filtering is 
when old records sound scratchy or 
radio reception is plagued with whistles 
or adjacent station interference. 

4. Rumble Filter. The low pitched 
rumbling of a turntable motor is diffi¬ 
cult to detect, since it occurs so near 
the lower limit of the audible spec¬ 
trum. However, if present it can blur 
the overall sound and you will want to 
know whether to switch the rumble 
filter in or not. To help identify the 
rumble, temporarily turn up the bass 
to maximum and the treble to mini¬ 
mum. Then raise and lower the pick¬ 
up on to the silent run-out grooves or 
a quiet music passage. If rumble is 
present, there will be an increase in 
low pitched noise when the stylus con¬ 
tacts the record. You can then try the 
effectiveness of the rumble filter. Any 
residual drone is mains hum and will 
be dealt with later. 

5. Stereo Balance and Phase. The 

correct setting of these controls is 
easily checked by using >a mono source 
and adjusting for a clear, central 
image. 

6. Mains Hum. This is such a com¬ 
mon fault that everyone must have 
experienced it at some time or other. 
To see whether it can be reduced, 
you must follow a logical sequence 
to locate the point of origin. As for 
rumble, it may help if you turn the 
bass up and the treble d'own. First 
check that turning down the volume 
reduces the hum. This confirms that 
the hum is being introduced fat some 
point before the volume control. (Very 
rarely the hum will be unaffected by 
the volume setting and this will mean 
that the loudspeaker leads are too 
close to mains wiring or that one or 


both power amplifiers require servic¬ 
ing.) Next check whether hum is about 
equal on the gram and radio, etc., 
inputs. If it is worst on gram, then 
the pickup/turntable is suspect. 

Now put your ear close to each 
loudspeaker and see whether the hum 
is rougly equal. If it is, then the hum 
is a function of some element com¬ 
mon to both channels. Check the 
mains earth; check the earth on pick¬ 
up arm and turntable; check the 
screening on the pickup leads and 
plugs; experiment with different routes 
for the pickup leads relative to the 
turntable motor and amplifier. 

If the hum is louder on one channel 
than the other, then it is possible to 
pinpoint the cause by working back 
from the loudspeakers, examining com¬ 
ponents on the faulty channel only. 


7. General Fault Finding. Figure 1 
shows the components in a full stereo 
system with separate control unit and 
power amplifiers. A stereo system like 
this is very convenient for fault-finding 
since one of the best troulble-shooting 
techniques is substitution and dupli¬ 
cate units are ready to hand. Let us 
say that the Right Channel is faulty 
—distortion, weak signal, etc. Refer to 
figure 1 and proceed as follows: 

1. Switch off mains and remove plug 
from wall socket. 

2. Visually inspect all connections, 
comparing right and left connectors. 

3. Change right loudspeaker to left 
amplifier and vice versa. If fault 
persists on right channel, then the 
loudspeakers are not at fault. 

4. Return loudspeakers to original am¬ 
plifiers. 

5. Similarly change right control unit 
lead to left power amplifier and vice 
versa (not possible in “integrated" 
systems). If fault persists on right 
channel, then the right power am¬ 
plifier is at fault. If fault shifts to 
left channel, then the right control 
unit or its input is at fault. 

6. To check if it is a valve fault, 
change each pair carefully from left 
to right channel. 

7. If not an amplifier fault, try sub¬ 
stituting a second pickup cartridge. 
Warning: This fault-finding scheme 

is given to illustrate the logical ap¬ 
proach. Where simple faults on Con¬ 
nectors are concerned, the amateur 
should be able and ready to put things 
right. For more difficult faults, it is 
essential to call in an expert. Be par¬ 
ticularly careful of the mains voltage 
—which for example is still applied to 
the inlet side of the on/off switch 
even when the amplifier is switched 
off. 

Technical Testing: None of the 
checks so far discussed need test in¬ 
struments. However, the proper ex¬ 
amination of a gramophone’s perform¬ 



ance calls for detailed measurements 
and the analysis of waveforms on a 
cathode ray oscilloscope. Therefore, to 
complement the demonstration records 
in Table 1, I have listed some of the 
most useful test records in Table 2. 

In general, these records are value¬ 
less to the amateur without at least 
a fairly decent voltmeter. But there are 
exceptions. Shure TTR101 can be 
used for determining optimum playing 
weight by ear. Hi-Fi/Stereo Review 211 
uses warble tones matched to a stan¬ 
dard level for estimating frequency 
response in a room. 

Whether you check the performance 
of your gramophone by critical listen¬ 
ing, test instruments or both, I ought 
to warn you that the more you check, 
the higher you will aspire. Critical 
listening is almost certain to send 
you shopping for something better. 
And that can’t be bad. Gramophone 
records are easily the most convenient 
means of enjoying the best music per¬ 
formed by the world’s best musicians 
(it lacks only the immediacy and ex¬ 
citement of the live performance). The 
technical quality of today’s records is 
so high that only the best gramo¬ 
phones can reproduce them fully. I 
hope this series of articles has helped 
you to get to “know your gramo¬ 
phone’’ better. O 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 

"INNERBOND'' is light, clean, dust f^ee 
and easy to handle. Because ail the fibres 
are bonded "INNERBOND" will hang as a 
"curtain" and will not fracture or break 
down due to vibration. 

"INNERBOND" is odourless, highly resis¬ 
tant to attack by bacteria or fungus and is 
vermin repellent; "INNERBOND" at 16oz 
sq. yd. has a nominal thickness of 1" and 
at this density is recommended as a pack¬ 
ing in Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTS: 


SYDNEY: Arrow Electronics Pty. Ltd.. 432 
Kent St.; Broadway Electronics Ptv. 
Ltd.. Broadway and City Rd. 


MELBOURNE: J. H. Magrath & Co. Ptv. 

Ltd.. 208 Little Lonsdale St. 
BRISBANE: A. E. Harrold Pty. Ltd.. 123 
Charlotte St.; Brisbane Agencies. 78 
Wickham St.. Fortitude Valley. 


ADELAIDE: Duncan Agencies, 57 Woodville 
Rd.. Woodville; General Accessories. 
81 Flinders St. 

PERTH: Atkins (W.A.) Ltd. 894 Hav St.; 
Carlyle A Co. Pty. Ltd., 1 Milligan 
St.; General Accessories. 46 Milligan 
St. 

HOBART: Homecrafts-Tasmanla. 199 Collins 
St. 


If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED 

87 James Street, Leichhardt, N.S.W.. 2040. 
BOX S48 — G.P.O., Sydney. 2001. 

Phone: 56-2780. 
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Classical 
reviews 


By JULIAN RUSSELL 


Madrigals Revived: “refreshing” 


MONTEVERDI — 14 Madrigals. New 
York Pro Musica conducted by 
Noah Greenberg. Odyssey Mono 
32 16 0087. 

TOMKINS (THOMAS) — Love, 
Cease Thy Tormenting. Madrigals. 
The Elizabethan Singers directed 
by Louis Halsey. Record Society 
Stereo S/6241. 

Although the madrigal as a musical 
form dates back, in Italy, to as 
early as the thirteenth century (but 
became less popular until healthily re¬ 
vived in the sixteenth and seventeenth 
centuries, both in Italy and Eng¬ 
land) it produced some of the most 
beautiful music to have survived from 
that period. These two records offer 
examples of both types of madrigal 
Italian and English, including some of 
their most beautiful examples. 
To generalise, perhaps dangerously, 
madrigals were compositions for un¬ 
accompanied voices in many parts, 
mostly settings of secular texts. Some 
of these were romantic, some just plain 
bawdy, others picturesquely descript¬ 
ive. 

Monteverdi (1567-1643) was a com¬ 
poser of great originality of musical 
invention to which was allied as strong 
a sense of drama as you will find in 
any composer since. He used, both in 
his madrigals and his operas, forceful 
contrasts of light and shade which are 
as dramatically effective today as when 
they were written. Those chosen by 
Greenberg for performance here are 
mostly on love themes, a few of them 
gay — and astonishingly fresh to the 
ear — but many complaining 
poetically of the loss of a loved one, 
either by death or infidelity. The 
majority are very short, running no 
more than two or three minutes. The 
longest lasts seven-and-a-halif minutes. 

Monteverdi introduced a seemingly 
inexhaustible variety of colour into his 
vocal writing, some of it reminding 
one of orchestral resources. Moreover 
he wedded words and music into a 
close relationship that never leaves 
the meaning in doubt. I am safe in 
saying that they are as capable of 
moving a twentieth-century audience 
as they did the composer’s contem¬ 
poraries. 

Before his sad death at an early age, 
Greenberg had established a consider¬ 
able reputation, both in America and 
Europe, as an authority on early 
music. Many readers may recall his 
first disc to be issued in Australia, 
“The Play of Daniel,” which had and 
still enjoys uncommon success in this 
field. 


While I am no authority on the 
music of this period, all the pieces 
on this disc have the same air of 
authenticity to me as did the music 
on the earlier disc and should provide 
a refreshing “new” experience to those 
unfamiliar with this subtle art form. 

The Englishman Tomkins lived 
roughly at the same time as Monte¬ 
verdi (1572-1656). His music was “lost” 
for a very long time and was not 
made known again till as recently as 
the 1950s. Tomkins’ madrigals sung 
here are also on love themes, most 
of them as the title suggests, laments 
though a few happy ones are added 
to provide variety. Among them you 
will find “When David Heard that 
Absolam Was Slain,” described by 
Louis Halsey who directs the Eliza¬ 
bethan Singers admirably in this en¬ 
chanting concert as well as supplying 
the sleeve notes, as “. . . not only 
Tomkins’ masterpiece. It is one of the 
most moving and expressive vocal com¬ 
positions of its own or of any tage.” I 
think you will have to hear it only 
once to endorse this opinion. And you 
Will find many more “lovelies,” too, 
among its companion pieces. 

★ * ★ 

SAINT-SAENS — Carnival of the 
An imals. 

BRITTEN — Young Person’s 
Guide to the Orchestra. 

New York Philharmonic Orches¬ 
tra conducted by Leonard Bern¬ 
stein. “Carnival” related by Leo¬ 
nard Bernstein; “Young Person’s 
Guide” by Master Henry Chapin. 
CBS Stereo SBR235226. 

The two compositions on this record 
will appeal primarily to those newly 
interested in music, and to children. 
Both groups Should find the “Carnival” 
entertaining and the “Guide” highly in¬ 
formative. I can do no better in the 
way of letting beginners know what to 
expect from “Carnival” than to quote 
the sleeve notes (anonymous): 

“The Carnival of the Animals in¬ 
troduces us, with a decidedly French 
twinkle in the eye, to a Lion (who 
roars), Hens and Roosters (who 
cackle and crow), Wild Donkeys (who 
run like bunnies), Turtles and Tor¬ 
toises (who can can-can), Elephants 
(masquerading as sylphs and fairies), 
Kangaroos (who hop like good, sen¬ 
sible kangaroos), Fish (very Ghopin- 
esque). Jackasses (if the word has 
overtones, it’s meant to!), Cuckoos 
(who go Johnny One-Note better), 
Birds (all sorts and manners), Pianists 
(a very special kind of animal, these), 
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Fossils (who come ready supplied with 
their own instruments), the Swan (a 
very, very large one, this time, but 
singing as sweetly as ever), <and the 
Grand Finale (in which all the ani¬ 
mals take a final curtain call).” 

The conductor, Leonard Bernstein, 
delivers a little talk between items, 
mentioning the salient points of each 
little piece—mercifully without con¬ 
descension. He is also responsible for 
the excellent notion of using seven 
very young musicians to play the solo 
parts. These range, among others 
equally worthy of mention, from a 
brilliant 13-year-old clarinet player to 
20-year-old twin pianists. All seven 
of these kids play with the assurance 
of veterans and good musical taste 
directed into the right channels by 
Bernstein. Humour is present much 
of the time in Saint-Saens highly 
evocative little sketches and the whole 
performance is delivered with effort¬ 
less skill. 

Britten’s “Guide” was conceived and 
executed on a rather higher level of 
sophistication. Youngsters who listen 
to it attentively will be able to recog¬ 
nise many musical instruments by the 
sound they produce whenever they 
hear them again. The work ds in varia¬ 
tion form, finishing with an impressive 
fugue on a theme in the grand manner 
by the great English composer Purcell. 
In this, Bernstein, seeking a juvenile to 
deliver the entertaining commentary, 
settled on young Master Henry Chapin, 
the son of a colleague. And again, most 
of the solo instrumentalists are young¬ 
sters, and very accomplished ones. The 
whole disc is admirably played and 
produced with superb engineering and 
should make a valuable gift for a musi¬ 
cal child. 

★ ★ ★ 

GLAZOUNOV-—The Seasons, Op. 67. 
Concert Waltz No. 1 in D Major, 
Op. 47. 

Concert Waltz No. 2 in F Major, 
Op. 51. 

Orchestra of the Swiss Romande 
conducted by Ernest Ansermet. 
Decca Stereo SXL6269. 

This disc should appeal to those on 
the lockout for lighter type of enter¬ 
tainment. ‘The Seasons,” composed 
originally far a ballet, has enjoyed 
Consistent popularity for many years. 
There will be few listeners who have 
not heard the famous bacchanale move¬ 
ment before, and those readers old 
enough to remember the days of silent 
films will recognise the other move¬ 
ments, too, which, as cinema orches¬ 
tras grew to small symphonic propor¬ 
tions just before the advent of talkies, 
furnished the accompaniment for many 
a movie sequence. 

The suite has a simple pictorial 
program, its mood changing to evoke 
mental pictures of the four seasons of 
the year. Ansermet plays it with 
stylish phrasing and clean attack, so 
that the resultant sound is worthy of 
one of the star pupils of the great 
Rimsky-Korsakoff. Both the waltzes 
are graceful trifles and are played with 
a warmth not usually associated with 
either Ansermet or the Swiss Romande 
Orchestra. None of the music on this 
disc could be called great, but it’s 
all eminently pleasing. 
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IPUCCINI SPECTACULAR. Opera 
for Orchestra. Kingsway Sym¬ 
phony Orchestra conducted by 
Camarata. Deeca Phase 4 stereo 
SKLA4848. 

I am much less keen on this pot- 
Ipourri which vulgarises many of Puc- 
1 cini’s finest moments. Back in the early 
I part of this century selections from 
I popular operas were frequently play- 
I ed by small combinations in Palm 
| Court lounges and cinemas. No one 
who has ever played in a cinema orch¬ 
estra will ever forget the name of 
Tavan — I don’t remember his first 
’name — who cobbled the excerpts to¬ 
gether. 

But at least Tavan’s arrangements 
had the merit of leaving the music 
basically unaltered despite its trans¬ 
ference to small combinations. The 
performance under notice messes the 
themes around and seeks to use them 
somewhat in the manner of Stokowski 
in the deplorable “Symphonic Syn¬ 
theses” of Wagnerian themes he 
sought to make popular somewhere 
about the middle 1930s. The first name 
of the conductor, Camarata, is not 
mentioned on either label or sleeve, 
and I can think of no use for the 
disc, except to play it almost inaudibly 
as a “Muzak”-like background to un¬ 
important conversation. 


STRAUSS (JOHANN) — Waltzes. 
Blue Danube; Tales from the 
Vienna Woods; Voices of Spring; 
Artist’s Life; Wine, Women and 
Song. London Philharmonic Or¬ 
chestra conducted by Antal 
Dorati. Decca Stereo SKLA4850. 

A glance at the titles wiill disclose 
that these are perhaps the most popular 
of the Strauss waltzes. There is little 
in the playing that is not pleasing but 
the London Philharmonic, with the 
best will in the world, cannot play 
them like their colleagues in Vienna. 
Viennese orchestras have a way of de¬ 
livering the i accompaniments that is 
inimitable. The second beat is antici¬ 
pated ever so slightly and extended 
while the final beat is usually played 
with an upbow. The result gets away 
from a stodgy one, two, three in the 
bass. Not that the L.P.O. members 
play stodgily under Dorati. But they 
just can’t manage to infuse into these 
pieces all the grace, verve, and 
schmaltz that you will hear when they 
are played by the Vienna Philharmonic 
under either Willi Boskowski or 
Josef Krips. 


HAYDN — Symphony No. 48 in C 
Major (Marie Theresa); 

Symphony No. 26 in D Minor 
(Lamentatione). 

Bath Festival Orchestra conducted 
by Yehudi Menuhin. H.M.V. 
Stereo OASD2297. 

Manufacturers seem to be catching 
up at last with good recordings of 
Haydn, a composer, who, compared to 
many others, seems to have been un¬ 
justifiably neglected for many years. 
The symphonies offered here are all 
early works but still abound in a mul¬ 
titude of enchanting themes treated 
with apparently inexhaustible ingenu¬ 
ity, both in their development and or¬ 
chestration. Menuhin and his orchestra 
are in great form, which means that 
attack is always immaculate, direction 



Decca ffss Mk 4 pick-up 
heads and cartridges 

Selective damping—15° tracking angle—Hand polished diamonds 
—Elliptical stylus—Lower tip mass—Lower playing weight 
—Increased compliance—Extended frequency response 
—Increased channel separation and positive scanning 




Vertical coils 


Pole tip v 


-Damping system 



Magnet 

Tie-back, giving true 15° motion 
Armature with elliptical stylus 


C4E Mk 4 Cartridge 


Sectionalised drawing of Mk 4 


The original Decca ffss pick-up was acclaimed as the finest in the world; 
now the new Mk 4 offers still greater improvements. It is available in four 
versions: (1) Mk 4 ffss cartridge for use in head shells fitted to arms other 
than the Decca ffss range (2) Mk 4 head for use with Decca ffss arms (3) 
Super 4 ffss cartridge (4) Super 4 ffss head. 

Positive Scanning 

The tiniest movement of the groove wall is accurately traced by the stylus 
and is scanned immediately above it by search coils without the move¬ 
ments having to be transmitted through any intermediary. 

Selective Damping 

This new feature smooths the frequency response of the pick-up, particu¬ 
larly in the high frequency resonance area, resulting in significantly 
improved separation between channels at difficult frequencies. 

Damping of the Mk 4 has been applied in a most unusual way. Above the 
armature is clamped a piece of butyl rubber and between the butyl rubber 
and the top of the armature is placed a damping medium consisting of a 
type of grease stable throughout wide fluctuations in temperature. 

Although butyl rubber has been chosen because it is less affected by 
temperature and humidity changes than other materials the advantage of 
the damping system chosen by Decca is that it does not rely upon the 
butyl rubber as a damping medium. The system works as follows: 

For large movements (low frequencies) the armature, grease, and butyl 
rubber move in unison. At very high frequencies, which is where the damp¬ 
ing is required, the armature moves but the butyl rubber is not affected so 
there is no increase in mass or stiffness and the damping medium is there¬ 
fore brought into action operating only at the desired frequencies. 
Increased Compliance 

Making the armature of thinner material automatically increases the com¬ 
pliances of this type of pick-up making the bass end of the frequency 
range easier to trace. 

SPECIFICATION FOR CAE AND H4E 


Output: 5 mVs at 5 cms/sec. Frequency 
Range: 20 Hz—20 KHz (20 Hz—16 KHz 
± 2 dB). Stylus Radii: -0003" x -0065". 
Vertical Tracking Angle: 15°. Compliance: 
Lateral 30 x 10 - 6 cms/dyne, vertical 6 x 
10 ~ 6 cms/dyne. Channel Balance: Output 
from each channel within 1 dB. Induc¬ 


tance: 285 mH per channel. DC resis¬ 
tance: 4900 ohm per channel. Playing 
weight: 1-2V2 grams. Recommended 
playing weight: P /4 grams. Specification 
for SC4E and SH4E (professional models) 
is as above except for frequency 
response , 20 Hz —20 KHz ± 2 dB. 


For literature, write to the Australian Agent or your State Representative (below). 
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United Radio Distributors Pty. Ltd., Shop 32, Ash St. 

ANSEL ARCADE, SYDNEY. TELEPHONES 28-3718, 28-3926. 

Sydney's leading High-Fidelity Specialists. OPEN SATURDAY MORNINGS. 


ELECTRONICS Australia, February , 79 68 


97 


4 . 






















the sound approach to quality 


A Powerful “Mini” Stereo Amplifier 


40 Watts Music Power 


To keep up with modern trends, the TK-150 T 
is only 10* in length. As a solid state amplifier, 
it delivers 40 Watts of music power and has a 
power bandwidth of 20 Hz to 60,000 Hz. There 
are 5 pairs of input terminals for connecting with 
a tape recorder, microphone, record player or 
tuner. 

TRIO’s top circuit engineering makes possible this 
small, efficient top-performing amplifier, which 
can be held in yofir hand easily. 

a product of TKIO corporation, Tokyo, Japan. 


Music Power 40 watts (distortion 1% 4Q load) 
13W/13W Continuous Power, (distortion 0.5% 8Q 
load) 

20-50,000 Hz (±ldB) 

20-60,000 Hz (less than -3dB, distortion 1%) 
More than 20 (8 ohms) 

W1QX'. H4K', D9K' 

10 Lbs. 


Ask for a catalogue or demonstration by your nearest dealer. 


To : Jacoby Mitchell & Co., Pty. f Ltd. 

469-475 Kent St., Sydney. 

Send me informataon on TRIO AMPLIFIER & name of 
nearest TRIO retailer. 

NAME: 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. 

Head Office : 469-475 Kent Street, Sydney Tel: 26-2651 

Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Edward Street 

Tel: 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tei: 23-3024 


LOUOMfIS 
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DGG/Time-Life Boxed Set 
of Twelve Symphonies 

A TREASURY OF THE GREAT SYM- 
PHONIES. Boxed 10-disc set issued by 
DGG in conjunction with Time-Life 
International. With free bonus disc of 
trumpet concertos. Stereo 27-7921. 



This collection could he made to 
provide an invaluable foundation 
to a library of symphonic music. 
The symphonies chosen are all 
masterpieces, many of them mile¬ 
stones in the progress of symphonic 
composition. To keep the program 
within -manageable length there are 
one or two significant absentees. 
A contribution from Mahler, Pro- 
fcofieff and Stravinsky would have 
been welcome — and illuminating. 
But you can’t have everything, and 
as it is, the handsomely boxed set 
weighs, at a guess, some six or 
seven pounds. (I had no scales 
handy at home to weigh it.) At 
the same time the container is 
sturdily enough constructed to with¬ 
stand long and hard wear. 

An accompanying brochure gives 
a short history of the development 
of the symphony as a musical form 
and a description of the separate 
Works. In a collection as big as 
this the performances are bound to 
be uneven. But, while I can say 
that some of fhe performances are 
better than others, and that the 
engineering varies according to the 
age of the original recordings, I 
can honestly add that there is not 
a dud among theim. Experienced 
collectors will probably already own 
a favourite version of some, even 
most, of the symphonies included 
here. But beginners can do no 
better than settle for this splendid 
little library which has the addi¬ 
tional merit of being reasonably 
priced. 

iiiiiiitmiiiimitiiiiitmiiiimiiiiiimiiiiuiimiiiiiimiiiiiiiiimiiiimmii 


THE TITLES 

Haydn — Symphony No. 103 in E 
Flat Major (Drum Roll). Bavarian 
Radio Symphony Orchestra con¬ 
ducted by Eugen Jochum. 

Mozart — Symphony No. 41 in C 
Major (Jupiter). Berlin Phil¬ 
harmonic Orchestra conducted by 
Karl Bohm. 

Beethoven — Symphony No. 7 in A 
Major. Berlin Philharmonic Orches¬ 
tra conducted by Herbert von Kara¬ 
jan. 

Schubert — Symphony No. 8 in B 
Minor (Unfinished). Berlin Phil¬ 
harmonic Orchestra conducted by 
Lorin Maazel. 

Schumann — Symphony No. 4 in D 
Minor. Berlin Philharmonic con¬ 
ducted by Rafael Kubelik. 

Brahms — Symphony No. 1 in C 
Minor. Berlin Philharmonic Orches¬ 
tra conducted by Herbert von 
Karajan. 

Bruckner — Symphony No. 9 in D 
Minor (Original Version). Berlin 
Philharmonic Orchestra conducted by 
Eugen Jochum. 

Berlioz — Symphonie Fantastique. 
Orchestra Lamoureux conducted by 
Igor Markevitch. 

Franck — Symphony in D Minor. 
Berlin Radio Symphony Orohestra 
conducted by Lorin Maazel. 

Tchaikowsky — Symphony No. 5 in 
E Minor. Leningrad Philharmonic 
Orchestra conducted by Jewgenig 
Mravinskij. 

Dvorak — Symphony No. 5 (9) in E 
Minor (New World). Berlin Phil¬ 
harmonic Orchestra conducted by 
Herbert von Karajan. 

Shostakovich — Symphony No. 5 
Warsaw Philharmonic Orohestra 
conducted by Wkold Rowicki. 

Trumpet Concertos by Stradella, 
Torelli, Vivaldi, Leopold Mozart 
and Telemann. 

iiiiiiiiiiiiiiiiiiiiiiiiiimiiituiiiHiiiiiiiimiiiiiiiiiiiiiiiiiiiiitmiiimiiiimiimiinP 


assured land dynamic variations sensi¬ 
tive anough to call to mind the playing 
of -a first-class string quartet. 

Vigour is there when called for, and 
grace, too. But I was particularly im¬ 
pressed by the lustrous orchestral tone 
in quiet and loud passages alike, and 
the tempos which, even at their bright¬ 
est, never sound perky or flippant. To 
anyone who ha? in mind the building 
of a Haydn collection I recommend 
this disc most strongly, together with 
Odyssey’s Goberrmn/Vienna State 

Opera Orchestra recording reviewed 
here five months ago. 

★ ★ ★ 

SABRE DANCE. The Philadelphia 
Orchestra conducted by Eugene 
Orntandy. CBS Stereo SBR- 

235219. 

This lively selection of short pieces 
by Russian composers comprises the 
following: Polka from “The Age of 
Gold” (Shostakovich)—Polonaise from 
“Christmas Eve” Suite (Rimsky-Korsa¬ 
koff)—Dance of the Tumblers from 


“The Snow Maiden” (Riiraky-Korsa- 
koff)—Troika from “Lieutenant Kije” 
Suite (Prokofieff) — Russian Sailors’ 
Dance from “The Red Poppy” (Gliere) 
—Comedians’ Galop from “The Come¬ 
dians” (Kabalevsky) — Gopak from 
“The Fair at Sorochinsk” (Moussorg- 
sky)—-Trepak from “The Nutcracker” 
(Tchaikowsky) — Polovtsian Dances 
from “Prince Igor” (Borodin). 

Most of these pieces might fairly 
be labelled light entertainment, too. 
Galops, polkas, and dances provide 
the bulk of the fare all played with 
the sumptuous tone and vivid presence 
for which the Philadelphia has long 
been famous. The longest item, Boro¬ 
din’s “Polovtsian Dances” from his 
opera “Prince Igor” is also the finest 
musically, despite the debasing effect 
incurred by the use of some of its 
themes in the musical comedy “Kis¬ 
met” that had a popular run a few 
years ago. Ormandy plays this, and 
for that blatter, all the other pieces 
with the verve and panache one has 
come to expect from him in this type 
of program and the sound is great. g 


TRUVOX R44 PORTABLE AC RECORDER 

The R44 is extremely popular — it’s fully 
transistorised and features interlocking 
controls, a VU meter for positive indica¬ 
tion of recording level and an output of 
8 watts I.H.F.M. Into an 8 ohm speaker 
load. Three speeds — 7V2, 3% and 1% 
ips. Takes 7” spools. Frequency response 
is 40-15,000 Hz. ± 3 dB. at 7Vz ips. Wow 
and flutter is less than 0.15% at 7Vz ips. 
Independent microphone and radio/pickup 
controls allow easy mixing of program 
material. See the review in “Amateur Tape 
Recording”, Oct., ’66, and “Audio and 
Record Review”, Aug., '66. Ask for copies 
of reviews. Price to schools 
iis only $129. Price inc. Sales 59 



SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
... the lowering action is pneumatipally 
dampened and extremely smooth. Risk of 
record damage may now be 
eliminated. Including Sales 
Tax .. ..... .. 


$ 8.50 


TANDBERG TAPE RECORDERS 

Write now for an EMQ on the Tandberg 
“Series 12” and the Tandberg 6-4X. De¬ 
liveries are made strictly in sequence once 
a firm order has been placed ... but 
demand still exceeds supply. 

NEW BASS REPRODUCER FROM 
DECCA-KELLY 

The Model DK-1 12 in. woofer is the unit 
used in the Kardioid enclosure. Total flux 
Js 250,000 maxwells. Frequency response 
is 30-5000 Hz. and the recommended 
Xover is at 2Vz kHz. Transient peaks of 
up to 100 watts will not damage the 
voice coil assembly. For normal con¬ 
tinuous use rating is 35 
watts R.M.S. Price inc. eft yin CA 
Sales Tax .. . $40.DU 

DECCA-KELLY RIBBON TWEETER Mk. II 

Long regarded as the most effective and 
advanced tweeter available for domestic 
speaker systems, the Mk. II Kelly has 
extreme clarity and is 
priced at only (including 
Sales Tax) .. .. . 


$ 39.00 


ACOUSTIC LENS FOR TWEETER 

For use with the Mk. II Decca-Kelly 
tweeter . . . considerably improves HF dis¬ 
persion. Greater “spread” 
costs only (including Sales 
Tax) . 


$ 12.50 


NEW SOUND MODEL SAQ-203 SOLID 
STATE MAG. SENS. STEREO AMPLIFIER 
. . . ONLY $64.50! 

Measuring only 10%” x 4”, the SAQ- 
203 is rated at 6 watts R.M.S. in each 
channel and has a frequency response of 
30-20,000 Hz. Input sens, is 3 mV. for 
magnetic cartridges. An attractive die-cast 
front panel surrounds all essential controls. 
18 low noise transistors. Headphone Jack, 
scratch filter and mode 
switch are standard. In- <KC>I CA 
eluding Sales Tax ... q)OnkDU 

STYLUS REPLACEMENTS — FROM $2.50 

Encel Stereo Centres have a complete range 
of replacement stylii for mono 
and stereo cartridges, 78 and LP. Pll 

Prices, inc. Sales Tax, are from 



l 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

'Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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PAY LESS 
FOR THE 
BEST U.S.A 
PROFESSIONAL 
QUALITY TAPE 

,« j 

| <, 


‘brand 5’ has top 

America’s finest professional quality recording tape 
is now available in Australia at half the price of any 
other comparable tape. It is fully imported in sealed 
boxes from the U.S.A. 

All “brand five” tape has high remanence iron oxide 
emulsion coated on to the best quality acetate or 
polyester base material. It is supplied with green/red 
leaders at both ends. There is no squeal, no gum- 


quality features 

ming of heads and reduced head wear with “brand 
five” special dry synthetic lubricant which gives new 
protection for valuable equipment, 

“brand five” is a long-lasting non-abrasive tape which 
will give magnificent results in all high fidelity mono 
and stereo recordings to the most exacting profession¬ 
al standards and for the home enthusiast. You will 
hear a new naturalness to sound with brilliant highs 
and full depth lows! 


LOOK AT THESE PRICES-COMPARE TO OTHER TAPES 




Description 

Other 

Tapes 

Our 

Price 



ON 

1 7" 

REELS 



15D7 

1200' 

1.5 

Mil 

Acetate 

$5.00 $2.50 

10D7 

1800' 

1.0 

Mil 

Acetate 

5.98 

2.99 

10D7M 

1800' 

1.0 

Mil 

Polyester 

7.70 

3.85 

5D7M 

2400' 

.5 

Mil 

Polyester 

9.30 

4.65 

5D7MT 

2400' 

.5 

Mil 

Tensil. Poly. 

10.50 

5.25 

5D7MS 

3600' 

.48 

Mil 

Polyester 

15.90 

7.95 

5D7MTS 

3600' 

.48 

Mil 

Tensil. Poly. 

17.90 

8.95 



ON 5" 

REELS 



15D5 

600' 

1.5 

Mil 

Acetate 

$3.60 $1.80 

10D5 

900' 

1.0 

Mil 

Acetate 

3.96 

1.98 

10D5M 

900' 

1.0 

Mil 

Polyester 

5.32 

2.66 

5D5M 

1200' 

.5 

Mil 

Polyester 

5.70 

2.85 

5D5MTS 

1800' 

.48 

Mil 

Tensil. Poly. 

9.96 

4.98 


J z e 


Description 

Other 

Tapes 

Our 

Price 

15D57 

800' 

ON 5j" REELS 

1.5 Mil Acetate 

$4.66 

$2.33 

10D57 

1200' 

1.0 Mil Acetate 

5.10 

2.55 

10D57M 

1200' 

1.0 Mil Polyester 

6.66 

3.33 

5D57M 

1800' 

.5 Mil Polyester 

7.98 

3.99 

CORRESPONDENCE TAPE ON 3" 

REELS 


15D3 

150' 

1.5 Mil Acetate 

$1.00 $0.50 

15C3* 

150' 

1.5 Mil Acetate 

1.32 

0.66 

10D3 

225' 

1.0 Mi! Acetate 

1.30 

0.65 

10C3* 

225' 

1.0 Mi! Acetate 

1.54 

0,77 

10C3M* 

225' 

1.0 Mil Polyester 

1.76 

0.88 

5C3M* 

300' 

.5 Mil Polyester 

1.98 

0.99 

CORRESPONDENCE TAPE ON 3*" 

REELS 


5C32M* 

600' 

.5 Mil Polyester 

$3.54 $1.77 


♦Plastic re usable 
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GREEN CORPORATION LTD. 

88 KING STREET, SYDNEY, N.S.W. 

Please send me FREE Booklet on “brand 5“ Tape. 

Name ..•.. 

Address 
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DOCUMENTARY RECORDS 


Reviewed by Glen Menzies 


THE INSTRUMENTS OF THE 
ORCHESTRA: THE PIANO 

AND ITS RELATIVES: DE¬ 
VELOPMENT OF MUSIC — 
RHYTHM. With Joseph Cooper 
and Sinfonia of London. A Fiona 
Bentley Production for the Child¬ 
ren’s Record Guild of Australia. 
EP45, CG9, CG30, CG48. 

These three little records make an 
entertaining and informative introduc¬ 
tion to music for children in the 6-12 
age group. They have 'been superbly 
produced, carefully documented, and 
complement each other perfectly. In 
“The Instruments of the Orchestra” a 
logical step-by-step progression is 
made, starting with the violin and the 
related members of the string family 
viola, cello and bass and so on— 
indicating the solo and group sounds 
of the different instruments of a large 
orchestra. 

Illustrations of the main instruments 
have been printed on the sleeve, and 
the narrator, Joseph Cooper, refers to 
these, enabling children unfamiliar 
with the instruments to get some idea 
of their shapes. Equally important for 
anyone not used to the sound of the 
instruments is the excellent sound 
which captures the distinctive quali¬ 
ties of each instrument, and demon¬ 
strates how different they can sound 
when blended together as a section 
or in combination with quite dis¬ 
similar instruments. The use of orches¬ 
tral excerpts throughout the disc mini¬ 
mises any tendency for it to become 
just another “trip through the 
orchestra.” 

-Mr Cooper is a natural for the job 
of narrator, with a pleasantly warm 
and friendly Voice without any trace 
of archness or condescension. 

On the second disc, “The Piano and 
its Relatives,” the piano deservedly 
gets two sides to itself and Mr Cooper 
proves himself to be not only a good 
narrator, but also a fine pianist. Hav¬ 
ing taken the piano for granted for 
many years, I was surprised to find 
out just how little I knew <albout its 
history and development. This record 
is both entertaining and educational 
with its emphasis on the role of the 
piano not only as a solo instrument 
but also as part of the orchestra, and 
underlining the dynamic part it plays 
in music making and composition 
generally. Examples are given of the 
related instruments, the harpsichord 
and the tiny voiced clavichord. The 
invention of the pedals on the piano is 
explained with very good examples of 
how composers use them to get special 
effects. 

Using a conversational manner Mr 
Cooper gets across a lot of informa¬ 
tion about the scope of the piano as 
a keyboard instrument. 

A slightly more didactic tone is 
apparent on the third disc, “Develop¬ 
ment of Music,” which is about 
rhythm in music, but this is because 
we are moving into the more technical 


aspects of the subject. The narrator 
analyses and explains the rhythms of 
the march, the waltz and other musical 
forms. Especially fascinating are the 
musical examples which go with the 
background to native work rhythms 
as heard in music from India, South 
East Asia, and the West Indies. This 
one should interest the older children 
Whilst the younger ones are still absorb¬ 
ing “The Instruments of the Orchestra.” 
These three records together make a 
brief, but far from superficial, pocket 
edition music appreciation course. 


MAHARISHI MAHESH YOGI: The 
Beatles’ spiritual teacher speaks to 
the youth of the world on love 
and the untapped source of power 
that lies within. Liberty mono 
LYL 32,754. Released by Festival 
Records. 

The visit of Maharishi to Australia 
towards the end of last year was not 
only well timed to coincide with the 
Beatles’ widely publicised interest in 
him, but was also something of a 
godsend to reporters with so few per¬ 
sonalities about in the “Silly Season.” 
He was interviewed by all and sundry 
and I was fascinated with the way most 
of his replies to pertinent questions 
ended in a kind of gurgling giggle. We 
also saw Mr David Frost of B.B.C. 
Television interview him at length, and 
also on the same program the Beatles 
describing what Transcendental Medita¬ 
tion had done for them. 

On this record Maharishi is in a more 
serious frame of mind — there are 
no giggles — instead, on Side 1, en¬ 
titled “Love,” we have a 23-minute 
rambling discourse along the lines of a 
thousand scattered thoughts on the 
subject. Old proverbs like “make hay 
while the sun shines” are tossed in now 
and again, and metaphorical waves and 
oceans of love surge throughout as the 
disjointed theme goes on its wayward 
way. As a counterpoint to the high 
pitched whine of the voice of “His 
Holiness” throughout this side there is 
the sound of a sitar played by Amiya 
Das Gupta. It is like a second voice 
and you can, in fact, if you concen¬ 
trate hard enough, listen to it exclu¬ 
sively. Presumably Amiya Das Gupta 
is playing a Raga as it appears to 
undergo some development throughout 
the record. 

The “youth of the world” in listening 
to this discourse on “love” might find 
that about half way through they have 
been lulled into a gentle and not un¬ 
rewarding sleep — perhaps this is part 
of the bargain. 

“The untapped source that lies with¬ 
in” is a sermon of another kind and 
there is a great deal of turgid material 
here in the guise of a philosophy of 
life. According to Maharishi, Trans¬ 
cendental Meditation means experienc¬ 
ing the finer levels of the thinking pro¬ 
cess until the source of thought is 
reached and the reservoir of energy 


I and creative intelligence is gained in 
bliss consciousness. 

One wonders if the people who will 

I buy this record realise that “oddballs” 
have been rushing off to quiet corners 
of India to consult holy men long be¬ 
fore the Beatles upgraded the move¬ 
ment into something of a cult. 
Maharishi’s exotic accent is put to good 
use — the thoughts sound less banal 
w<hen clothed this way. 

With a little trimming of the high 
frequency end this is technically a gotod 
production by engineer/producer Rich¬ 
ard Bock. The voice has had a little 
echo added and this makes for clarity. 

For future converts to the cult of 
Transcendental Meditation some of the 
principal centres of the International 
Meditation Society are listed on the 
cover along with biographical details 
and several paragraphs explaining the 
main tenets of the faith. q 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 
TV SERVICE 

KINGSGROVE ROAD, 
KINGSGROVE, (on the ramp) 
PHONE: 50-3150. 


printed 
circuits 



for all 

electronic industries 

□ PH0TR0NIC 

515 PII1WATEB no. BR00KVAIE NSW 93 


ACOS CHANGER DUSTBUC 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 
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ARMSTRONG, EMPIRE 

... What a fine combination! 


ARMSTRONG HIGH FIDELITY 
SOUND NEW SERIES 400 


K RANGE OF ALL-TRANSISTOR TUNERS, 
AMPLIFIERS AND TUNER-AMPLIFIERS. 

It’s taken years in> development to perfect. Years of 
research into whether it would be possible to better 
valve amplifier performance at anything like the same 
cost. Years of searching for the right components, 
the right transistors, the right design. Not just circuit 
design but the whole and complete concept of what 
we think high fidelity ought to be. 



421 Stereo Amplifier 

The whole series is designed for shelf mounting or 
easy cabinet fitting. The attractive case, finished in 
rosewood laminate, serves either purpose. 

Power outputs are a genuine 15 watts per channel 
into loudspeakers of 4, 8 AND 15 ohms. Compare 
the really linear power response with other am¬ 
plifiers, valve or transistor, FM performance is de¬ 
signed to the exacting requirements of stereo radio 
and the sensitivity and performance on medium and 
long wavebands are high. 

Inputs for magnetic and ceramic pickups, tape play¬ 
back and radio; and such versatility, with rumble 
filter, two treble filters, loudness control, tape moni¬ 
tor, headphone listening, inter-station quieting on 
FM, and stereo radio indicator. A stabilised power 
supply and output transistor protective circuit. Plug¬ 
in piodules for easy servicing. An optional plug-in 
Stereo Radio Decoder with gold-plated high endur¬ 
ance connections. We could go on, — we are very 
enthusiastic — but let’s just list thei models. For full 
details and technical specifications of all models. 
MODELS AVAILABLE: 421 Stereo Amplifier; 423 
AM FM Tuner; 426 Stereo AM-FM Tuner Amplifier 


rr 


NEW EMPIRE 999VE PROFESSIONAL 
STEREO CARTRIDGE WILL TRACK 
30cm/sec. AT LESS THAN 1 GRAM!” 

30cm/sec. is a groove velocity almost ten times 
the norm. Yet, the 999VE PROFESSIONAL tracks 
such widely undulating grooves at a mere .9 of a 
gram. Try it for yourself on the most space-shatter¬ 
ing crescendo you can think of. Same result. Perfect 
tracking up and down the entire audible range. 

Of course at more normal velocities the Empire 
999VE PROFESSIONAL performs at even more 
breathtakingly low forces. 

TRACKING PERFORMANCE 
GROOVE VELOCITY STYLUS FORCE 

IN CM./SEC. IN GRAMS 


3.54 

.1 

6 

.2 

12 

.5 

26 

.7 

30 

.9 

We call the 999VE the PROFESSIONAL 


Here’s why! 

1. The 999VE PROFESSIONAL has the lightest 
generating mechanism ever developed. 

2. The 999VE PROFESSIONAL is the world’s only 
cartridge based on a patented* 4 pole, 4 coil, 3 
magnet design, resulting in the most efficient mag¬ 
netic system available today. 

Because of it, you can now enjoy: 

• Absolutely linear frequency response above and 
below the most extreme range of audibility. 

• Unprecedented stereo separation; 30 DB at 1,C00 
cps, as much as 20 DB at 20,000 cps. 

• Minimum damping to prevent distortion even 
with the most “souped-up” recording. 

• Soft as butter compliance; 30 x 10 6 cm/dyne for 
wide excursion bass notes. 

• Records that sound good-as-new after years of use. 
The Empire 999VE PROFESSIONAL is recommend¬ 
ed for high performance playback systems only; and 
for people who think they’ve heard everything. 

It retails for $74.95 in the U.S.A. $75 in Australia 
(A bargain—especially when you consider that its 
stylus is ALL diamond, not just diamond-tipped.) 
For complete data on the 999VE PROFESSIONAL 
stereo cartridge, write True Fidelity. 


For further details write to: 

Sole Agentt In Auttralia 


RECORDED MUSIC SALON 
23 Collins Street, 
MELBOURNE 


TRUE FIDELITY 
C. PINCZEWSKI 
Tel. 63-6257 
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VARIETY FARE 

Reviews by: Neville Williams Harry Tyrer 
T. Forbes Cameron Graeme Bell 


Srtrotumal Urroriia 


THE LORD’S PRAYER and Other 
Songs of Faith. Bill Newman with 
Reubert Hayes at the Conn organ. 
Stereo, Festival SFL-932,640. Also 
In mono FL-32,640. 

Interest: Devotional songs. 
Performance: Sincere. 

Quality: Normal. 

Stereo: Modest. 

Bill Newman, featured vocalist in 
Bobby Limb’s TV show ‘‘Sound Of 
Music,” will need little introduction to 
many readers. Competently and with 
obvious sincerity, he sings a dozen 
well-loved devotional songs: The 
Lord’s Prayer — Bless This House — 
Beyond The Sunset — Count Your 
Blessings — Just For Today — I’ll 
Walk With God — The Holy City — 
Abide With Me — Lead Kindly Light 
— Nearer My God To Thee — The 
Lord Is My Shepherd — How Great 
Thou Art. 

Accompanist Reubert Hayes is 
another well known figure, one of the 
“old-timers” from the theatre circuits, 
now spending most of his time, of 
necessity, with electronic instruments. 
In recent conversation he indicated 
that the instrument used for this album 
was a Conn 640 theatre model, with 
“horse-shoe” console and supplemented 
with a 15-inch loudspeaker in a Leslie 
type enclosure. And what sound he 
wins from it! While some of the voic- 
ings are unmistakably electronic, much 
of the time the organ has the generous, 
spacious sound of a large pipe instru¬ 
ment. 

Quality-wise, the organ sound is 
very well recorded but there is a slight 
“edge” on Bill Newman’s voice in 
some stanzas that might suggest a 
near-overload on the voice mic. 
channel. All in all, however, the album 
should bring a lot of pleasure to those 
who are fond of these well-worn but 
ever-popular “songs of faith.” 
(W.N.W.) 

★ ★ ★ 

I BELIEVE. The Gospel Firebrands 
wkh Favourite Gospel Melodies. 
Mono, W. & G., WG-25/5150. 
Also in stereo WG-S-25/5150. 
Interest: Rally-type Gospel. 
Performance: Bright. 

Quality: Good. 

The jacket notes introduce The 
Gospel Firebrands as a group of young 
people who followed a tour of the 
U.S. with an equally successful Gospel 
tour of New Zealand and Australia. 
They are currently maintaining two 
radio programs within the state of 
Victoria. 

Backed by piano, guitar and bass, 
they rely heavily on rhythm and close 


harmony and one can well understand 
their popularity on stage at Gospel 
rallies. As straight sound, however, the 
critical listener may notice “raw edges” 
in some numbers, particularly on side 
1, which should have been polished up 
before going to disc. Still, those who 
have an ear for rally style Gospel 
should find plenty to enjoy in the 
album: Lord Keep My Mind On Thee 
— My Heavenly Father Watches Over 
Me — You’ll Never Walk Alone — 
He’s Everything To Me — Do You 
Know Jesus — I Never Loved Him 
Better Than Today — Lovest Thou 
Me — Keep On Holding To Those 
Nail Scarred Hands — Not By Bread 
Alone —- What Good Will It Do — 
The Lord’s Prayer — Somebody Big¬ 
ger Than You Or I — Praise For The 
Lord — I Believe. 

The recording itself is clean and 
well balanced. (W.N.W.) 

★ ★ ★ 

I BELIEVE, Anita Bryant, with 
orchestra and chorus conducted by 
Stan Applebaum (Side 1) and 
Chuck Bird (Side 2). Stereo, CBS, 
SBP-233439. 

Interest: Devotional — almost! 
Performance: Dramatic — and 

good! 

Quality: Excellent. 

Stereo: Plenty of separation. 

This album qualifies for the devo¬ 
tional section — just! To be sure it 
contains “I Believe,” “You’ll Never 
Walk Alone,” “Great Somebody” and 
“He’s Got The Whole World In His 


Hands.” But it also contains “Over 
The Rainbow,” ‘The Sound Of Music” 
and “The Impossible Dream” from 
“Man of la Mancha’* — songs of 
sentiment rather than inspiration. 
Other titles include: “Two Wonderful 
Hands,” Anyone Can Move A Moun¬ 
tain,” “One Little Candle,” adding up 
to a program of just on 30 minutes 
duration. 

But having said all this, let me 
hasten to add that most people who 
like modern arrangements of Gospel 
songs should thoroughly enjoy this 
“fringe” collection. 

The arrangements are aimed at 
achieving the maximum dramatic im¬ 
pact but Anita Bryant takes the 
honours with a performance which is 
quite outstanding. Particularly is this 
evident in “Sound Of Music,” “Impos¬ 
sible Dream” and “He’s Got The 
Whole World . . . ,” numbers where 
she invites direct comparison with the 
biggest names in the vocal business. 
The quality of the recording itself is 
first-rate. 

As I said, it’s fringe devotional but 
it’s an album that I can recommend. 
(W.N.W.) 

★ ★ ★ 

A MAN DIES. With Valerie Moun¬ 
tain, Ricky Forde, The Strangers 
and the boys and girls of St. 
James Church, Lockleaze, Bristol. 
Mono, Columbia 330SX-1609. 
Interest: Rock and roll Gospel. 
Performance: Very good. 

Quality: Excellent. 

Written by Ewan Hooper, formerly 
an actor at the Bristol Old Vic, and 
Presbyterian minister Ernest Marvin, 
“A Man Dies” is an attempt to pre¬ 
sent the Gospel story to teenagers in 
the idiom of rock, blues and “soul.” 
First presented in St. James Church in 
1960, it was later produced for tele¬ 
vision by the B.B.C. and has since 
been presented over A.B.C. television 
stations in Australia. On the occasion 
of its first showing here, I sat down 
to watch it in the most critical mood 
possible, before the broadcast was over 
I had put aside preconceived notions 
to admit, rather, that it did have some¬ 
thing (positive to s&y at teenager level. 

On this recording there are 26 num¬ 
bers, Which follow one upon the other, 
without banding. To quote a few; 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord, 
Sydney. N.SW. Phone 731227 
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Two Hew Distinctive Stereo Decks 


The Perfect 
Custom Stereo 
Tape Deck 


dependable for clear tones 
noiseless silicon transistor circuit 
the widely acclaimed cross-field head 



MODEL X-150D 


The Standard 
Stereo Tape Deck 

three-head system 
robust mechanism for durability 
magnificent appearance 
minimum hissing due to silicon 
transistor circuits 



MODEL 3000D 


FEATURES: 

* 4-track stereo/monaural recording and playback. 

* 4-speeds (15 ips optional) * 3 heads. 

* 2 speed hysteresis synchronous motor 

* Cross-Field frequency response—30 to 23,000 cps 

* Signal to noise ratio—better than 50 db 

* Solid-State pre-amplifier 

* Automatic shut off, Instant stop lever 

* DIN jack, Stereo headphone jack 

* Tape cleaner * Oil finished wooden cabinet 

* Universal voltage selector 
(100 to 240V, 50/60 cycles) 


FEATURES: 

* 4-track stereo/monaural recording and playback. 

* 2 speeds * 3 heads 

* All silicon transistor pre-amplifier 

* Automatic shut off, Instant stop control 

* Tape cleaner 

* Equalizer for each tape speed 

* DIN jack 

* Stereo headphone jack 

* Beautifully grained wooden cabinet 

* Universal voltage selector 
(100 to 240V, 50/60 cycles) 


AA-5000 and SW-130 can be matched with these decks 



0AKAI 


AKAI ELECTRIC CO., LTD. 

N.S.W. : Magnecord Australasia Pty., Ltd. 
210 Clarence St., Sydney Victoria: Mag¬ 
necord Sales & Service, 3-Albury Rd., 
North Balwyn Queensland: Magnecord Sales 


HIGASHIKOJIYA-CHO OHTA-KU TOKYO JAPAN 

& Service, 399 Montague Bd., West End; 
Brisbane S.A.: Magnecord Sales & Service, 
8 Arthur St., Unley W.A.: Tedco Pty., Ltd. 
579 Murray St., Perth 


104 


ELECTRONICS Australia , February, 1968 





























“How Long, Lordie?” and “So Tired” 
set the -mood of despair felt by the 
early Israelites under foreign domina¬ 
tion and, by inference, the self-imposed 
frustration of So many mtodern teen¬ 
agers. “Do Us A Favour” gibes at a 
God who doesn’t seem to care; so to 
“What’s The Use” of living lives with 
any kind of purpose? As for Mary, 
the expectant mother seeking lodging 
for the night, nobody cares about 
her either. If she wants lodging, “Look 
In The Paper”; don’t bother us! 
Nevertheless the Christ child is born 
to the sound of carols . . . “Ding 
Dong.” The episode of Christ “Riding 
On A Donkey” assumes symbolic 
significance, leading into the Gospel 
theme song “Gentle Christ,” a theme 
which is developed throughout the re¬ 
mainder of the presentation. “Who Is 
My Neighbour?”, “Oh He’s Alright, 
Jill,” “Blues In The Night,” etc., depict 


the conflicts aroused by a growing 
awareness of the “Gentle Christ,” lead¬ 
ing to the (assertion by seme that “He’s 
A Big Man,” The blues singer from 
earlier testifies that she is now 
“Strangely Warm” but somebody else 
counters with “Sixteenth Birthday” — 
let’s get a bike and to hell with the 
road rules! The Climax number is “Go 
It Alone”: The World is full of tra¬ 
gedies but there is no need whatever 
for people to “Go It Alone.” The album 
concludes with a positive, youthful reci¬ 
tation of the Lord’s Prayer. 

Perhaps I should add that there is 
nothing of amateur dramatics in the 
presentation. It is good, well-played and 
well sung rock and blues and very well 
recorded. 

Plenty of people may hate this 
record but I’ll go out on a limb on this 
one. I liked it and I’ll recommend it. 
(W.N.W.) 


Instrumental, Vocal & Humour 


FIDDLER ON THE ROOF. Herbie 
Marks (accordion, cembalet and 
Electravox), Dick Carr (Spanish 
and steel guitars); Innocent Dick 
(bass and trumpet). Festival stereo 
SFL-932, 696. Available in mono. 
Interest: Popular show tunes. 
Performance: Very well done. 
Quality: Very good. 

Stereo: Widely separated. 

The popular “Fiddler” tunes are 
played W?th considerable sensitivity and 
depth of feeling by Herbie Marks and 
his two collaborators and since they 
play with considerable skill as wed, 
this record has much to recommend it. 
In several tracks, Herbie Marks appears 
to be playing two of his instruments 
simultaneously, apparently recorded 
separately and then combined by the 
recording engineer. 

The tracks are: Fiddler on the Roof 
— Tradition — Matchmaker, Match¬ 
maker — If I Were A Rich Man — 
Sabbath Prayer — To Life — Miracle 
of Miracles — Sunrise, Sunset — Wed¬ 
ding Dance No. 2 — Now I Have 
Everything — For From the Home I 
Love — Anatevka. The sound quality 
of this local recording by Festival is of 
excellent standard. (H.A.T.) 

★ ★ ★ 

DOCTOR DOLITTLE. Original 
Motion Film Soundtrack Album 
featuring Rex Harrison, Samantha 
Eggar, Anthony Newley and 
Richard Attenborough. 20th Cen¬ 
tury-Fox, Festival stereo STL- 
932610. Also in mono TL-32610. 
Interest: Movie soundtrack. 
Performance: Excellent, as ex¬ 
pected. 

Quality: Normal. 

Stereo: Normal. 

According to sales literature, Ameri¬ 
can 20th Century-Fox is so convinced 
about the appeal of Doctor Dolittle 
that their initial pressing order for 
this sound-track album established an 
all-time record of 500,000 copies. I 
have not seen the film at the time of 
writing but can well imagine that both 
film and album could match such 
expectations. 

It is, in fact, being suggested as a 
likely box office rival to the long-run¬ 
ning “Sound Of Music” but the music 
itself is quite different in character. 


The featured songs have a distinctly 
Gilbertian quality which will discour¬ 
age bathroom tenors, but encourage 
their performance by those profes¬ 
sionals who are able to cope. They 
certainly provide plenty of incentive to 
see the film itself. 

Some sixteen tracks offer about 50 
minutes of playing time: Overture — 
My Friend The Doctor — The Vege¬ 
tarian — Talk To The Animals — At 
The Crossroads — I’ve Never Seen 
Anything Like It — Beautiful Things 
— When I Look In Your Eyes — 
Like Animals — After Today — 
Fabulous Places — Where Are The 
Words? — I Think I Like You — 
Doctor Dolittle — Something In Your 
Smile — My Friend The Doctor. 

As a foretaste or a reminder of a 
notable film—recommended. (W.N.W.) 

★ ★ ★ 

ON THE TRAIL. John Robertson and 
bis multi-trumpets. With orches¬ 
tra directed by Thomas Tycho. 
Stereo. RCA Dynagroove 
SL10I790. Aho in mono 
L101790. 

Interest: Star trumpeter. 
Performance: Notable. 

Quality: Good. 

Stereo: Normal. 

For this unusual recording, Thomas 
Tycho and an orchestra of top-line 
Australian musicians laid down the 
backing and literally went home—leav¬ 
ing John Robertson to add the trumpet 
tracks, one at a time to the master* 
multi-track tape. Then followed the 
job of mixing it down to twin-track 
and single-track versions for transcrip¬ 
tion to stereo and mono records. The 
stereo master, by the way, was cut iri 
America, using RCA’s Dynagroove sys¬ 
tem. 

The use of multiple, original tracks 
has avoided the noise and distortion 
problems which often compromised the 
earlier techniques of re-recording track 
on track, and no reservations are 
necessary on this score. 

That th e record is as successful as 
it is is a tribute to all concerned, 
though I couldn’t help feel that the 
bit-by-bit assembly has left its mark in 
a cohesion which is more contrived 
than spontaneous. Be that as it may, 
however, John Roberston, a most ex¬ 
perienced musician and current lead 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

• 7 Watts RMS. output per 
channel. 

• Distortion less than 25% 

• Separate treble and bass 
controls. 

AS A RADIO . . . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER . . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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Head Office: 

431 Bridge Rd. t Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 


Highly respected for performance, Celestion speakers are advanced in 
design and engineering . . . these are the speakers overseas reviews 
have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 
British traditions. 

CELESTION ‘ STUDIO SERIES’ CO-AXIAL 
HIGH FIDELITY LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by 
audio enthusiasts and music lovers in 
Australia. Clarity, transient performance 
and attack are particularly satisfying. Both 
models feature co-axial tweeters with elec¬ 
trical cross-overs at 4 kHz. 

STANDARD 12” CO-AXIAL CX1512 

The Standard Model CX1512 has a fre¬ 
quency response conservatively quoted at 
30-15.000 Hz. and is rated 

NOW THE MAGNIFICENT CELESTION at 15 watts R M S Encel Efl 

“DITTON 15” COMES TO AUSTRALIA! Price including Sales Tax $33.3U 

Measuring only 21” x 9V2” x 9V2” the new 
Celestion ”Ditton 15" incorporates the 
HF1300 Mk. II tweeter, a completely new 
bass drive unit and an auxiliary bass radi¬ 
ator. Frequency response is 30-15,000 Hz. 
and extends beyond this figure. Read the 
enthusiastic review in the August issue of 
“Hi-Fi News”, pages 265-267. Ask for 
copies of this review . . . Here at last is 
a compact speaker system which offers 
“total” performance over the complete 
musical spectrum. The “Ditton 15” is the 
first high fidelity speaker system to use 
the new auxiliary radiator 

principle. Encel price (inc. $89 


Sales Tax) 


IF THERE’S A BATTLE OF THE COMPACTS 
... THE CELESTION “DITTON 10” 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . .and tape recording en¬ 

thusiasts find the addition of external 
speaker systems makes - an astounding 
difference to performance. Although only 
12 in. x 6% in. x 8V4 in. the “Ditton 10” 
incorporates two units, the bass repro¬ 
ducer being a specially designed “long 
throw” model which extends LF response. 
Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm inpedances are 
available ... the 3 ohm model is ideal 
for use with solid state amplifiers and 
tape recorders. See the reviews in “Hi-Fi 
News”, p. 433, Oct., ’65, and the “Gramo¬ 
phone”, p, 41, June, ’65. Write for 
copies of these enthuiastic reports. The 
“Ditton 10” is beautifully finished in teak 
or walnut veneers. These compact systems 
are used by one of Australia’s leading uni¬ 
versities to reinforce sound 
in the auditorium. Including AA 

Sales Ta x . $33.U U 

CELESTION MID-RANGE HORNS 

An excellent mid-range unit — ideal in 
combination with the HF1300 
Mk. II tweeter and 15” or $07 Efl 
18” woofers. $£# .Qv 

THE NEW MODEL HF 1300 
Mk. II TWEETER 

A further development of the popular 
HF1300 tweeter, which was patterned on 
the well-known GEC BSC 1853 tweeter. 
Frequency response is 2kHz. to 15 kHz. 
plus or minus 2 dB. and extends well be¬ 
yond the latter frequency. Impedance is 
15 ohms at 10 kHz. Recommended cross¬ 
over frequency is 3 kHz. This tweeter 
adds “sparkle” to any 
speaker system. Including 
Sales Tax ... ...... . 


$17.50 


DELUXE 12“ CO-AXIAL CX2012 

The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted at 30- 
18.000 Hz. A special “Brilliance” control 
operates in the tweeter circuit — the elec¬ 
trical cross-over is at 4 kHz. See reviews 
in the “Gramophone”, p. 511, April, ’65, 
and “Hi-Fi News”, p. 75. 

June. ’65. ENCEL PRICE AA 

CX2012 (inc. Sales Tax) $33.UU 


SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 in. AND 18 in. AVAILABLE NOW! 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems. In Europe both speakers are 
very popular . . . often they are supplied 
as standard equipment with expensive im¬ 
ported electronic organs and guitar ampli¬ 
fiers. 

“POWER RANGE” 15” SPEAKER 

G15C. A 35 watts RMS 15” speaker, this 
new Celestion unit has been designed for 
use with organs, guitars and public address 
systems. Feroba II ceramic magnet, total 
flux 180,000 maxwells. This powerful 
reproducer is Encel priced 
at only (including Sales 
Tax) ... 

OUTSTANDING NEW 18” BASS SPEAKER 

WITH 20 Hz. BASIC RESONANCE 

Use of a new type neoprene surround re¬ 
duces the resonance of the new Celestion 
G18C to 20 Hz. Total flux is 285,000 max¬ 
wells, power handling capacity is 100 watts 
R.M.S. This massive woofer is ideal for 
the sophisticated audiophile who is seeking 
the ultimate in bass reproduction at rela¬ 
tively modest price. Also suitable for elec¬ 
tronic organs, electric gui¬ 
tars, etc. Write for speci- $AQ Cft 
fications. (Inc. Sales Tax) $30,011 


$68.50 


trumpeter in the Sydney Symphony 
Orchestra, turns on a perfomance 
which leaves no doubt as to his vir¬ 
tuosity. 

The tracks fit the “On The Trail” 
theme: Alla En El Rancho Grande 
— The Last Round-up — Oh! Dem 
Golden Slippers — A Fistful Of Do- 
lars Theme — On The Trail — How 
Down — Riders In The Sky — Yel¬ 
low Bird ~ High Noon — Listen To 
The Mocking Bird — Lazy Cowboy 
—Yellow Rose Of Texas — Waltzing 
Matilda. 

Well worth a hearing. (W.N.W.) 

★ ★ ★ 

THE WHISPERERS. Original film 
score, composed and conducted by 
John Barry. United Artists Stereo 
SUAL-932,464. 

Interest: Film score. 

Performance: Satisfactory. 

Quality: Excellent. 

Stereo: Effective. 

The film score is the most original 
and interesting I have heard for 
a long time and it abounds with clever 
instrumental effects and well-thought- 
out themes. It is also the most morbid 
and introspective music I have ever 
heard in a film score, but no doubt this 
is called for by the action of the film 
itself (I have no idea what it is about, 
arid the sleeve note does not give any 
information on this point.) 

An unusual feature is that the com¬ 
poser actually made his sketches as the 
action was filmed, then finished each 
piece and had it played while the film¬ 
ing was in progress. This would have 
necessitated having the orchestra on 
call more or less constantly, and it is 
no doubt this factor which accounts 
for the small group used throughout. 
As with most film scores, it is more 
likely to appeal to those who have 
seen the film. (H.A.T.) 

★ ★ ★ 

BEETHOVEN PIANO SONATAS 
(Moonlight, Pathetique and 
Appassionata), Daniel Barenboim. 
World Record Club. Stereo 
S/T 4335. 

Interest: Popular piano classics. 
Performance: Appropriately vigor¬ 
ous. 

Quality: Fair. 

Stereo: Not noticeable. 

Daniel Barenboim has acquired 
something of a reputation as a 
Beethoven interpreter, and his vigor¬ 
ous style of performance certainly 
seems appropriately grand and rugged 
for this composer. However, not all 
Beethoven’s piano music needs to be 
played in this way, and I thought his 
shading in the first movement of the 
“Moonlight” and the second movement 
of the “Pathetique” rather too deeply 
contoured. Another point of criticism 
is that his finger work in the fast final 
movement of the “Moonlight” is not 
as clean as one could wish. Apart from 
these points, there is much to admire 
in Barenboim’s virile treatment of 
these very popular sonatas, particularly 
in the “Appassionata,” where vigor¬ 
ous approach seems particularly 
appropriate. 

I am unable to give this record more 
than a fair rating technically, because 
of some rather pronounced pre-echo, 
which occurs in a number of places 
(H.A.T.). 
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FRANCE. Stanley Black conducting 
the London Festival Orchestra 
with The Mormon Choir of Eng¬ 
land directed by Ray H. Barton 
Jun, Decca Phase 4 Stereo 
SKLA-4833. 

Interest: As per title. 
Performance: Pictorial sound. 
Quality: First rate. 

Stereo. First rate, also. 

In his efforts to portray France, 
Stanley Black has done more than 
merely play French melodies. This 
record is built around them, to be 
sure, but it is enlivened by the noise 
of French crowds, the chatter in a 
street cafe and the sound of a wander¬ 
ing accordionist. In concludes with a 
performance of The Marseillaise that 
is magnificent both musically and 
technically. 

The track titles: I Love Paris — 
What Now My Love — Hi-Lili, Hi-Lo 

— At Last, At Last — Gigi Medley 

— La Normandie, Can Can — 

Mademoiselle de Paris — La Mer — 

Plaisir d\Amour — French Soldier’s 

Medley (including La Marseillaise). 

It is indeed a sound spectacular and 
one that should have special appeal to 
high fidelity fans with a fancy for the 
music of France. Recommended. 
(W.N.W.) 

★ ★ ★ 

REACH OUT—Burt Bacharach. A & 
M Records (Festival). Stereo, 
SAML 932632. (Also in mono.) 

Interest: Quality Pop (instrumen¬ 
tal). 

Performance: Light but very 
pleasant. 

Quality: Slight surface noise but 
well recorded. 

Stereo: Normal. 

The song-writing team of Burt 
Bacharach and Hal David is one of the 
most successful in contemporary popu¬ 
lar music and, on this album, 
Bacharach presents 11 of their com¬ 
positions. He also wrote the arrange¬ 
ments, played piano, conducted the 
orchestra and produced the session. 

Test Record ... 


There is an element of sameness in 
Bacharach’s compositional style and 
this could easily have resulted in a 
rather dull album. He overcomes this 
problem, however, with superb arrange¬ 
ments, the sparing but effective use of 
a vocal group, first-class musicianship 
and sensible programming, with the 
result that interest is well maintained 
throughout the record. 

The best tracks are familiar enough 
—“Reach Out For Me,” “Alfie,” “What 
The World Needs N-w,” “I Say A 
Little Prayer” and” You There”— 
but I also enjoyed isa,” a rather 
haunting waltz. Bacharach himself 
takes the vocal on “A House Is Not 
A Home,” one of his most successful 
compositions, but his singing voice is 
no more than pleasant. 

Within its fairly limited objectives, 
this album is extremely successful and 
can safely be recommended. It is un¬ 
fortunate that no personnel details are 
given, for the quality of the musician- 
ship is extremely high. Playing time 
is 34* minutes. (T.F.C.) 

★ ★ ★ 

CHOPIN — THE FOURTEEN 
WALTZES. Alexander Brail- 
owsky, pianist C.B.S. Stereo 
SBR 235232. Available in mono. 

Interest; Piano classics. 
Performance: Sensitive. 

Quality: Very good. 

Stereo: Not significant. 

A performance of the Chopin 
Waltzes by such a noted Chopiin inter¬ 
preter as Brailowsky is obviously 
entitled to a great deal of respect and 
it is plain that he has much to offer 
in this very enjoyable performance. 
However, I did feel that it would have 
been desirable to hear the piano “sing” 
more, especially in some of the more 
melodic sections. The opening notes 
of the “Grand Valse Brilliante” sound 
very thin and insignificant, whereas 
they should be a ringing summons to 
the dance. 

Brailowsky adds many deft touches 
of rubato to his performance — some¬ 
times in places where I have not heard 
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CONNOISSEUR CRAFTSMAN III 
TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable, a hysteresis 
synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
“Gramophone” and “Hi-Fi News” or write 
for your own personal 
copy. Encel price (inc. pa 

Sales Tax) ... 3>D/.OU 



CONNOISSEUR CRAFTSMAN II 
TURNTABLE 

Very popular overseas, the latest model 
Craftsman II features two fixed speeds 
and a full 12 in. lathe-turned non-ferrous 
turntable. This precision instrument em¬ 
ploys an hysteresis synchronous motor 
which is dynamically balanced — wow is 
0.15%, flutter 0.1% and rumble — 50 dB 
at RIAA characteristics when referred 
to 7 cm/sec. at 1 kHz. 

Encel price (including Sales 
Tax) .. ... . 


$49.00 


CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe-turned 
aluminium turntable. Speeds are 45 and 
33Vb r.p.m. Spindles are high quality car¬ 
bon steel, mirror finished — and soft 
rubber wheels disengage when not in 
use. Ask for copies of re¬ 
views. Encel price (inc. 

Sales Tax) ... .. 


$33.50 


CONNOISSEUR STEREO CARTRIDGE 
MODEL SCU-1 

Regarded as the finest ceramic stereo 
cartridge produced anywhere in the world, 
the SCU-1 will load any normal amplifier 
or tape recorder. Tip mass is 1 milligram, 
vertical compliance 8 x 10-6 cm/dyne, 
lateral compliance 12 x 10-6 cm/dyne. 
Audio quality is exceptional and includes 
a pleasant musical transparency. Ask 
for copies of reviews. 

Encel price including Sales 
Tax ... .. 


$10.80 


HOW TO GIVE YOURSELF A 
STEREO CHECK-OUT. Stereo, 
Decca SKLA-4861. 

Interest: Check your stereo sys¬ 
tem. 

Performance: Well planned. 
Quality: Very good. 

Stereo: Excellent definition. 

Decca’s new check-out record should 
commend itself to anyone who takes 
their stereo system at all seriously. It 
is not a laboratory style pressing, it 
requires no test instruments and no 
technical knowledge beyond the mere 
externals of a typical hi-fi system. Used 
as intended, however, it should give 
the enthusiast a fairly clear idea of 
how well — or otherwise — his stereo 
system is behaving. 

The early tracks on side 1 allow 
the listener to verify the proper dis¬ 
position of loudspeakers to right and 
left, and to check balance, and demon¬ 
strates the effects of loudspeakers 
being wrongly phased. Then follow 
some pure tones, some warble tones 
and some third-octaves of “pink” noise 
which should indicate the frequency 
range of the system, the proper tone 
control settings for level response and 


the presence or absence of troughs or 
prominences, which might noticeably 
colour the sound. 

A number of instruments are re¬ 
corded at levels up to the maximum 
likely to be encountered in a properly 
engineered disc. There are some silent 
grooves to check rumble, a 3000Hz 
tone for wow and flutter and a sec¬ 
tion without grooves at all to check 
pickups for bias adjustment. 

A novel track contains familiar 
sound effects such as jingling keys and 
striking matches, which are intended to 
provide an opportunity for the enthusi¬ 
ast to match recorded with actuality 
sound. After a cross-talk test, the disc 
concludes with a quite spectacular and 
demanding track of stereo music. 

I am happy to say that my own 
listening system played through the 
disc with the neat gram of stylus 
pressure and without any reason for 
dissatisfaction, apart from a faint trace 
of wow on the 3000Hz tone, some¬ 
thing which I’d already picked hut on 
piano notes, anyway. 

Yes, an interesting and well-planned 
record, which I can certainly recom¬ 
mend (W.N.W.). 

iiiiiiiiiiiiiiiuiuiiiniiiiiiiiiiiuiiiiuiiiiiiiimmuiiiiiimmmiir 


WHAT DOES A DIAMOND STYLUS COST? 

It all depends on the cartridge . . . compare 
Encel prices for Lux and Micro diamond stylil 
before you buy a cartridge. As all stylii 
require replacement sooner or later you’ll be 
wise to buy Lux or Micro magnetic cartridges 
at the beginning. Here are the prices of stylii 
for these high quality cartridges:— Lux T-15, 
$9.50. Lux T-15-E (elliptical), $14.50. Micro 
2000/5, $7.50. Micro 3000/5, $8.50. Micro 
3000/E (elliptical), $12.50. All are diamond 
stylii and prices include sales tax. IMPORT¬ 
ANT: When you invest in a cartridge make 
sure the stylus is readily replaceable. 

ADC CARTRIDGES 

The complete range of ADC cartridges is 
available, including the remarkable ADC 
10/E II. Write for an EMQ or call for 
prices. Encel value is terrific! 



ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground floor. 2 SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholawlari 'Trada-in* accaptad 
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Whorfedole 
speaker 
systems 
are now 
better value 
than ever! 

In terms of high-quality sound and value 
for money the new Wharfedale “Super 
Linton” is quite incomparable. Extensive 
research at the Rank Wharfedale labora¬ 
tories has been responsible for the devel¬ 
opment of more effective small speaker 
systems — the “Super Linton” has an 
extended frequency response of 40-17,000 
Hz.! 

The new bass/mid-range 8" drive unit in 
the “Super Linton” is fitted with an 
exclusive Wharfedale “Flexiprene” sur¬ 
round, an extra-long throw voice coil and 
a new ceramic magnet 4" across. Lower 
registers are reproduced without restraint 
or collapse. A specially designed paper 
cone is employed; a well-designed paper 
cone is far more sensitive to musical 
sound than those made from plastics or 
man-made fibres. 

The HF pressure unit is the first ever made 
by Wharfedale and features an “Acousti- 
prene” dome — this is the lightest mater¬ 
ial ever used in speaker manufacture. As 
a result, treble performance is smooth, 
clean and satisfying. 


Bio 

high-fidelity 

Wharfedale 

sound 

in a compact 

speaker 

enclosure! 


Wharfedale sound is superior. The continu¬ 
ing success of Wharfedale speakers and 
speaker systems may be attributed to a 
policy of advanced design, constant 
research (backed by over 30 years' exper¬ 
ience) and modern production technology. 
The “Super Linton” measures only 19" x 
10" x lp"; cabinets are finished in selected 
oiled teak or polished walnut veneers and 
will match any existing decor. Impedance 
is 4-8 ohms. 


Listen to the new Wharfedale “Super Lin¬ 
ton” at all reputable audio stores — 
compare the sound quality and compare 
the price. At only $78 the “Super Linton” 
represents outstanding value and offers an 
altogether richer%d more full-bodied per¬ 
formance than one expects from a com¬ 
pact speaker system. 


HI’S THE NEW 
WHARFEDALE 

Super 

Linton 

ONLY $78 



Australian National Distributors:- 


mon 


Head Office: 

28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
O’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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it before, for example, in the second 
bar of the C sharp minor waltz. When 
used by such a sensitive and skilful 
player as Brailowsky, rubato adds 
something to this essentially roman¬ 
tic music which lesser performers so 
often miss. 

Apart from some lack of body in 
the tone, the technical side of the disc 
is of good standard, with no noticeable 
distortion or surface faults. (H.A.T.) 

★ ★ ★ 

HOLLYWOOD . . . BASIE’S WAY. 

Command Records. Mono. 

NDL-32,279. Also on stereo. 

Interest: Basie and Command. 

Performance: Dramatic. 

Quality: Fabulous. 

What a combination — Count Basie 
and Command Records in yet another 
masterpiece of swinging sound. 

Basie’s last album comprised Broad¬ 
way tunes, now we have numbers from 
12 different Hollywood movies such as 
Laura — Secret Love — Strangers In 
The Night — A Fine Romance— 
Carioca — A Foggy Day,—etc. 

Cover designer, cover photographer 
and art director all have their names 
in capitals on the sleeve but there is 
no information about the musicians or 
the brilliant musical arrangements or 
when it was recorded. (G.B.) 

★ ★ ★ 

IT MUST BE HIM. Vikki Carr. 

Liberty (Festival) Stereo 

SLYL-932,694. 

Interest: Sentimental ballads. 

Performance: First rate. 

Quality: Excellent. 

Stereo: Normal spread. 

If I were asked to nominate the 
three outstanding women singers of to¬ 
day in the popular field, and the 
qualities which contribute to their suc¬ 
cess, I would list Caterina Valente for 
happiness, Shirley Bassey for vitality 

— and Vikki Carr for sincerity. Vikki 
Carr has other important qualities, of 
course, such as wonderful phrasing 
and fine timing, but dt is the sincerity 
with which she communicates the 
mood ci a song which places here in 
the top three in my book. 

Here, she sings: It Must Be Him 

— Can’t Take My Eyes Off You — 
One More Mountain — A Million 
Years Or So — So Much In Love With 
You — Tunesmith — A Bit Of Love 

— Alfie Forget You — Look 
Again — Her Little Heart Went to 
Loveland. These are all heavily senti¬ 
mental numbers Which could possibly 
be called “Torch Songs” but in the 
way Vikki Carr sings them, they do 
not seem at all over-sentimentalised. 
The supporting orchestra and arranger 
are not listed in the credits, yet both 
are of a high enough standard to war¬ 
rant it (H.A.T.) 

★ ★ ★ 

THE WINDOWS OF THE WORLD— 

Dionne Warwick. Scepter Records 

(Festival). Stereo SJL 932620 (also 

in mono). 

Interest: Quality Pop (vocal). 

Performance: Average Dionne 

Warwick. 

Quality: Good, bright recording. 

Stereo: Adequate separation. 

Dionne Warwick is at her best when 
she is singing Burt Bacharach/Hal 
David compositions. They were re¬ 
sponsible for six of the 10 songs on 
this album and these are by far the 
most successful tracks. In particular, 


“Always Something There To Remind 
Me,” “I Say A Little Prayer,” ‘The 
Beginning Of Loneliness” and “Win¬ 
dows Of The World” suit her perfectly 
and she turns in superb performances, 
full of warmth and feeling. 

The other four tracks are rather 
mixed. Miss Warwick’s extraordinary 
treatment of Bert Kaempfert’s rather 
ordinary tune, “Love,” was badly 
judged and reduces the overall impact 
of the album. Much better is her 
reading of “You’re Gonna Hear From 
Me,” a good ballad by the Andre Pre¬ 
vins. On first hearing, I rather resented 
her up-tempo version of the beautiful 
“Somewhere” (from West Side Story) 
but I rather fancy that this relaxed, 
swinging arrangement may grow in ap¬ 
peal. 

The sleeve note gives very little 
information, but I suspect that Burt 
Bacharach had a substantial hand in 
the imaginative and polished arrange¬ 
ments, which are splendidly played by 
the studio orchestra. 

If you like Dionne Warwick’s indi¬ 
vidual and rather exquisite singing style, 
you will probably want to buy this 
record. She has, however, made bet¬ 
ter albums. Playing time is 33 minutes. 
(T.F.C.). 

★ ★ ★ 

ON STRINGS OF BLUE — Della 
Reese. Ampar Record (Festival). 
Stereo SML 932623. 

Interests: Late-night ballads. 
Performances: Polished but dull. 
Quality: Recording a little flat. 
Stereo: Normal. 

I must make it clear that I have no 
great enthusiasm for the singing of 
Della Reese. I dislike the rather harsh 
texture of her voice, the excessive use 
of vibrato and her tendency to over¬ 
dramatise a song. 

Personal feelings aside, this 1967 re¬ 
cording is still not one of her better 
albums. For a start, all 12 tracks are 
slow ballads and (apart from late-night 
listening) it is difficult for any artist to 
sustain interest at this tempo. In 
addition, half of the songs are 
mediocre and even on the better-qual¬ 
ity material like “Mean To Me,” “I 
Heard You Cried Last Night” and 
“Walkin’ By The River” (the best track 
on the album), her singing! lacks 
warmth and conviction. 

Sid Feller’s arrangements for the ac¬ 
companying string section are un¬ 
imaginative and much too sweet for 
my taste. Fortunately, this is partly 
offset by the fine musicianship of Kirk 
Stuart (piano), Victor Feldman (vibes) 
and Howard Roberts (guitar). 

The 35-year-old Detroit-born singer 
works in that difficult “fringe” area 
between jazz and popular singers and 
her records are sometimes too com¬ 
mercial for the jazz collector and too 
close to jazz for the popular market. 
This, I think, would be an album 
primarily for Della Reese enthusiasts. 
Playing time is 40 minutes. (T.F.C.) 

★ ★ ★ 

ANOTHER SHADE OF LANA—Lana 
Cantrell. RCA Dynagroove. Stereo 
LSP 3862 (also In mono). 

Interest:—Popular Australian- 

born entertainer. 

Performance:—Good Cantrell. 
Quality:—Superbly recorded. 
Stereo:—Good separation. 

A good deal of care has obviously 
been devoted to the production of this 
album. 


► 



to 342 KENT STREET .. 

Yes, at last we've moved ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High 
Fidelity Showroom and acoustically 
designed demonstration studio you 



will be able to choose equipment in a 
quiet and pleasant "browse around" 
atmosphere assisted by our know¬ 
ledge and experience gained over 20 
years in the Audio and Hi-Fi equip¬ 
ment business. 

Come and hear the fabulous TRIO 
range of Amplifiers. A mo’del to suit 
every budget. 

Model TKI50T solid state, 12 watts 
RMS per channel, very compact. 
High quality sound for the budget 
minded. $129.00 

Model TK250E solid state, 20 watts 
per channel RMS, featuring com¬ 
pact size with selection of 2nd pair 
of speakers from front panel. Excel¬ 
lent value . $179.00 

Model TK400E solid state, 32 watts 
RMS per channel. Every control you 
need. The tops of the Trio range. 
Price . $228.00 

Model W26 Tuner/Amplifier — 
VALVE TYPE—10 watts per channel. 
AM/SW only. Good value for those 
who require a radio included. 

Price . $189.00 

SEND FOR SPECIFICATIONS 


ARROW 

ELECTRONICS Rif. LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 & 296731 
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NEW Ml TRANSISTOR STEREO AMPLIFIER 
ULTIMATE IN DESICH-IONC DEPENDABIIITY 


MODE 
C 2 00 




Freight Extra 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20,00 0 cycles plus/minus ldb. 

HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db Mag. 50db. 

INPUT SENSITTVrrY: Mag. 3mv. tape head 3mv., Aux. 150mv, Tuner 150mv. 

EQUALIZER: Mag. RIAA, Tape hd. NARTB. 

TONE CONTROL: Bass 50c/s plus/minus 12db. Treble lOkc/s plus/minus 12db. 

LOUDNESS CONTROL: 50c/s plus 12db. 

RUMBLE FILTER: 50c/s minus 8db. 

DIMENSIONS: 13 3/Sin wide, 4 l/8in high by 10in deep. 

PROVISION FOR STEREO HEADPHONES WITH SPEAKER-HEADPHONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET 
The above C200 amplifier supplied with the new Garrard 60 MK II changer with cue control and fitted with Sonatone 9TA ceramic cartridge 
and diamond stylus and two Magnavox IWR or 10WR high fidelity dual cone speakers. 


$165.00 Freight extra. 


HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on the R. & H. Playmasfer 118 and 101 Amplifiers with these added features: 

• Loudness con'rol giving bass boost at low volume. • Calibrated dial available for all IStates showing main stations in 

• Scratch Filter. larger type. 

• Provision for tape recorder with separate record-play switch. • Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 


• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. • EM84 tuning Indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2 210 diodes. Dimensions 15‘/i” x 5W x II . 


118 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response or 20 to 30,000 cycles. 

$115.50 (£57/15/). 

118 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 50 MK 11 changer fitted with 9TA Sonatone ceramic cartridge and 

diamond stylus and two Magnavox 8WR. or Rola 8CM. 8in Hi-Fi 
speakers. 

$160.00 (£80/./-). FREIGHT 


101 UNIT WITH TUNER. 

• Output II watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50 (£59/15/-). 

101 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 60 MK II changer fitted with Sonatone 9TA ceramic cartridge and 

diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 

EXTRA. $190.00 (£95/-/-). 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 



107 AMPLIFIER AND 
TUNER 
$79.50 

FREIGHT EXTRA 


106 AMPLIFIER AND 
TUNER 
$104.00 

FREIGHT EXTRA 


Ml AMPUraM 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trana. 
formers with a re¬ 
sponse of 30 to 20.000 
cycles. 

• Valves used: 

6AN7, 6N8. 2— 

12AT7, 2—6BQ5, and 
6CA4 rectifier. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished in grey with control 

B anel in silver and black with matching knobs and switches, 
dimensions: 13 Win x 5Win x 11 in. 

• Fully guaranteed. 


186 AMPLIFIER 
Output 8 watts per 
_ (16 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with s 
response of 20 to 30.000 
cycles. 

• EM84 tuning indicator. 

• Valves used 6AN7 6NS, 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — OA210 
rectifiers. 


THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA BCMX HI-FI SPEAKERS 

107-$116.75 FREIGHT IXTRA 106-$141.25 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 


no 
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The 11 songs have been selected 
with some imagination and they in¬ 
clude the delightful “When You Wish 
Upon A Star” from Disney’s “Pinoc- 
chio,” “I’ll Build A Stairway To Para¬ 
dise” and “The House Of The Rising 
Sun.” Miss Cantrell also pays the 
now-customary tribute to Lennon and 
McCarthy with “She’s Leaving Home,” 
but this is not particularly successful. 
By far the best track on the album 
is ‘Two For The Road,” the beautiful 
Henry Mancini theme from the film 
of that name. 

Despite her success in America, I 
rather fancy that Miss Cantrell’s talent 
has been somewhat overrated. At this 
stage of her career, she seems to me 
to lack sufficient musical personality 
to sustain interest through two sides 
on an L.P. At the same time, it is 
clear that she has considerable poten¬ 
tial. 

The arrangements by Chuck S&gle 
are of a very high standard but the 
absence of sleeve-note information is 
irritating. 

If you enjoy Lana Cantrell’s singing, 
you will not be disappointed with the 
album. The casual recorder-buyer, 
however, would be well-advised to 
sample a few tracks. Playing time is 
31i minutes. (T.F.C.). 

★ ★ ★ 

VALENTE IN SWINGTIME. 
Caterina Yalente, vocalist, with ac¬ 
companiment directed by Johnny 
Keating. World Record Club 
Stereo S/T4306. 

Interest: Popular singer. 
Performance: Outstanding. 

Quality: Very good. 

Stereo: Normal spread. 

Caterina Valente has fans in all parts 
of the world, for the fame of this 
multilingual daughter of Franco-Ital- 
ian parents has crossed national boun¬ 
daries and spread into a score or more 
of countries. The exceptional talent 
underlying this success is obvious in 
this selection of popular songs and 
there are numerous examples of how 
an expert entertainer can put new life 
into old numbers. Listen, for example, 
to her treatment of that Gershwin 
chestnut “Love Walked Right In” and 
note her phrasing of the refrain; then 
the Cole Porter number “I’ve Got You 
Under My Skin” where it seems so 
obvious that the tempo of the middle 
section Should be doubled, although 
nobody else does it. 

The other tracks are: Let’s Fall in 
Love — There Will Never be Another 
You — My Funny Valentine — Old 
Devil Moon — Come Fly With Me — 
Never Will I Marry — I Hadn’t Any¬ 
one Till You — Hindustan — Sum¬ 
mertime Love — Cherokee. Recom¬ 
mended. (H.A.T.) 


In Brief . . . 

PEER GYNT SUITES I and 2 (Grieg) 
and other classics. Nordwest- 
deutsche Philharmonic Orchestra 
conducted by Wilhelm Schuchter. 
Encore (E.M I.) Mono OELP 
9282. 

This appears to bq a fairly old re¬ 
cording, but the sound quality is of 
acceptable standard except in the loud 
passages when lit seems to get rather 
woolly. The performance itself is 
quite satisfying in the “Peer Gynt” 


music and in the two “elegiac Melo¬ 
dies” of Grieg which follow it. The 
last piece is Smetana’s tone poem “The 
Moldau” and it appears that Schuch- 
ter’s Germanic temperament is unable 
to do justice to this Slavonic music. 
The bubbling springs of the opening 
section sound too carefully controlled, 
and much of the atmosphere of mys¬ 
tery which should surround the water 
nymph section is absent. Still, at the 
low “Encore” price, one might be pre¬ 
pared to overlook these small faults. 
(H.A.T.) 

★ ★ ★ 

BALLET FROM THE OPERAS. 
Vienna State Opera Orchestra, 
conducted by Armando Aliberti, 
Calendar Classics (Festival), Stereo 
SC66-9,355. 

There are numerous discs of this 
type, and since the number of pieces, 
which can legitimately be included 
under such a title is limited, the same 
pieces seem to crop up time and again. 
The selection here certainly has much 
in its favour, every piece being tuneful 
and popular: Dance Of The Hours 
(Ponchielli) — Ballet Music From 
“Faust” (Gounod) — Aida; Triumphal 
March and Ballet Music (Verdi) — 
Bachanale from “Samson And De¬ 
lilah” (Saint Saens) — Hymn To The 
Sun from “Coq D’Or” (Rimsky-Korsa- 
koff). If you want this particular selec¬ 
tion, this disc is good buying at the 
Calendar price of $2.95, since they are 
nicely played and the technical quality 
is good. (H.A.T.). 

★ ★ ★ 

THE HONEY POT. Original film 
score. Music composed and con¬ 
ducted by John Addison. United 
Artists Stereo SUAL-932,436. 

I have not seen the film, but I 
understand “The Honey Pot” is about 
a suave middle-aged gentleman in im¬ 
pecunious circumstances whom 
wealthy women find irresistible. The 
music composed by John Addison to 
accompany this appears to be quite 
compatible and is witty and charming 
in places but, like most film scores, has 
little personality of its own outside of 
its film context. There are pleasant 
tunes and the scoring and performance 
are competently done, yet I was unable 
to extract much musical pleasure from 
hearing it. I feel the disc may possibly 
be of more interest to those who have 
seen and enjoyed the film. Sound qual¬ 
ity and separation are both good. 
(H.A.T.) 

★ ★ ★ 

THE UNFORGETTABLE RICHARD 
TAUBER. Encore (E.M.I.) Mono. 
PMEO 9313. 

These extracts from the long singing 
career of Tauber appear to date from 
about 1923 to the late 1940s (he died 
in 1948) so the sound quality varies 
from acceptable to execrable. The 
tracks are interspersed with lengthy 
anecdotes of events in the singer’s life, 
narrated by his brother, Max Tauber. 
Unfortunately, for Australians listeners, 
these are all spoken in German, so 
that those with no knowledge of this 
language will have no inkling what 
they are about. This is a pity, since 
they are related by somebody who was 
very close to the singer during his 
career, and make interesting listening. 
The excerpts include arias from opera 
and operetta, populars songs and 
lieder, 14 tracks in all, and playing 
time is well over 40 minutes (H.A.T.). 


If you want 

STEREO 

EQUIPMENT 


You'll deal better with 

H. B. RADIO SALES 


FEBRUARY SPECIALS 


PALACE 8 WAIT AMP. and 2 
MAGNAVOX 8 W.R. 

speakers ... . . . $50,50 

PIONEER SA400 amplifier (11 w 
RMS per channel) and 2 GOOD¬ 
MAN’S Twin Axiom 10 Speakers 

in 3cf cabinet. $208.00 

With TRM40 Peak Amp. $222.00 
I).P. SLIMLINE enclosure to suit 
lOin and 12in speakers $18.50 
Cabinet Kit only $10.50 

MAGNAVOX ot ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 (MX 

speaker fitted.$26.50 

C abinet Kit only. $10.50 

MAGNAVOX 12 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 3 C.F. cabinet; i material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, jin 

material. $54.00 

Cabinet Kit and Speaker $44.20 
WHARFEDALE design. 3 CF 
cabinet (R3) jin material and Gol- 
den 10 speaker $57.00 

Cabinet Kit and Golden 10 

Speaker . $47.00 

Special quotes for other 
Wharfedale .or Goodman speakers. 

Available in Maple , Walnut 
or Rosewood colours . Teak 
veneer $1 extra for Slimline and 
Bookshelf models . $3.00 extra 
for others . 


PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 

Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 

MULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, inner- 
bond and condenser, $21.50. 

Unit complete, $25. 

PLAYMASTER Super Bookshelf 
System. Complete, $40.50. 
Cabinet kit only $10.50. 

All other parts, including speakers, 
inner bond, etc., $25.00. 

Teak, $1.00 extra. 


Postage. N.S.W . SI. 00: Qld. 
Tas.. $1.40: other States. 


SPECIAL QUOTES 


Vic . 
2.00 


For Complete Sets Based On 

LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSUI — STAR — TRIO. 


Write for Stereo Catalogue 


H. B. 


SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 
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Price is the only difference 
between a $70 plus 
precision changer and a 
$47 BSR UA70/Macdonald 500. 


For $70 you can get a very good precision changer. 

No doubt it would have all the goodies to back up 
the price tag: a low-mass precision vernier counter¬ 
balanced pickup arm, a 4-pole dynamically balanced 
shielded motor. But. so does ours 

And we would hope, for that kind of money, that 
it would also have a feathertouch cueing device, 
‘’Dialomatic” precision stylus-pressure control, an 
11" deep-rim turntable, vibration-free 4-point corner 
suspension, interchangeable manual and automatic 
spindles, plus the ability to play 7,"10"and 12" 
records at 4 speeds. 


The BSR UA70/Macdonald 500 can give you all this. 
For $47. Standard fitting Cl Ceramic SR cartridge. 

To get the most out of your UA70, we recommend 
the fabulous Pickering range of magnetic cartridges, 
VI5AM2 $26. 

Specially styled to match the BSR UA70/Macdonald 
500 we have available a craftsmen built, teak finish 
base and flexible perspex lid, priced at $30. 


G 


BSR UA70 

MACDONALD 500 
FROM 

GOLDRING 


N.S.W.. 443 Kent Street, Sydney 29-1275. VIC : 368 
Little Bourke Street, Melbourne. 67.1197. QLD.: 235 
Edward Street, Brisbane. 2.3247. W.A.: *91 Hay 
Street. Subiaco, Perth. 8.4988, 8.4989. S.A. 77 
Wright Street, Adelaide. 51.5117. 

__ _ ENGINEERING (A'ASIA) PTY. LTD. 

From the ever-widening range of hi-fi equipment available from Goldring 
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Popular Jazz 

CONFLICT: THE JIMMY WOODS 
SEXTET, featuring Elvin Jones, 
Contemporary. Stereo. S3612. 
Also on mono. 

Interest: Contemporary Negro 

jazz. 

Performance: Experimental. 
Quality: Satisfactory. 

Stereo: Not important. 

Altoist Woods has a message — a 
deeply felt music coming directly out 
of the Negro experience in America. 
He is very aware of being a Negro and 
for him life has been one of tensions 
and conflict. 

The album consists of six original 
works by Woods: Conflict — Coming 
Home — Aim — Apart Together— 
Look To Your Heart — Pazmuerte. 
Carmell Jones is on trumpet; Harold 
Land, tenor sax; Andrew Hille, piano; 
George Tucker, bass and one of the 
greatest drummers, Elvin Jones can 
be heard to advantage. 

This was very modern jazz when 
recorded in 1963 but it is, none the 
less, nowhere near as way out as. that 
which the Negro avant-garde are play¬ 
ing today. (G.B.) 

★ ★ ★ 

BUNK AND LU — Bunk Johnson 
and Lu Watters’ Yerba Buena 
Jazz Band. Good Time Jazz. 
Mono. M12024. 

Interest: New Orleans Jazz. 
Performance: Authentic. 

Quality: Poor. 

One side consists of eight tracks 
from Lu Watters’ 1941 recording ses¬ 
sion which produced the now famous 
“Smokey Mokes,” “Irish Black Bottom,” 
“Georgia Camp Meeting,” “Black and 
White Rag,” etc. Those of us in Mel¬ 
bourne who became so unashamedly 
influenced by the driving ensemble 
style of this band used to term this 
music West Coast or San Francisco 
style whereas Side 2 on this album 
could wear the term “New Orleans 
Jazz” more comfortably by virtue of 
the fact that Bunk Johnson is on 
trumpet. 

The musicians playing with Bunk 
are trombonist Turk Murphy; Ellis 
Horne on clarinet; Burt Bales on 
piano; Squire Girsback, bass; Clancy 
Hayes — Watters’ banjo player — on 
drums, and our old friend who’s been 
coming to Sydney for eight years as 
ship’s musician on the Monterey, Pat 
Patton on banjo. These are very his¬ 
toric records and of great interest are 
the cover notes by Nesuhi Ertegun 
and Ralph Gleason. (G.B.) 

★ ★ ★ 

ACKER — Mr Acker Bilk and his 
Paramount Jazz Band. Encore 
(E.M.I.), mono 330EX 9265. 

Interest: British Trad Jazz. 
Performance: Wild and rorty. 
Quality: Fair. 

This is a re-release of one of 
Acker’s albums from the Lansdowne 
Jazz Series and although soaked in the 
honest exuberance typical of this 
period, lacks the polish of the present- 
day Bilk band. For this very reason, 
some Bilk fans might prefer the direct 
and shall we say, “enthusiastic ama¬ 
teur” . approach of the early stuff 


rather than the more professional sound 
of today’s Bilk band. 

I find it possible to enjoy all phases 
of the music this talented and likable 
guy from Somerset has given the world 
since he came on the scene. On this 
disc we have his well-known vocal on 
“White Cliffs Of Dover,” a rough and 
exciting “Good Woman Blues” with 
the vocal from drummer, Ron McKay; 
that lovely melody from Mozart called 
“Goodnight Sweet Prince”; La Rocca’s 
“Original Dixieland One Step” and 
seven other titles all played with great 
verve but not particularly well record¬ 
ed. (G.B.). 

★ ★ ★ 

INDO-JAZZ FUSIONS—Joe Harriott- 
John Mayer Double Quintet. 
Columbia SCXO 6122 (also in 
mono). 

Interest: Modern jazz and Indian 
music. 

Performance: Interesting. 

Quality: Well recorded, but some 
tape hiss. 

Stereo: Good separation. 

This is the second album by the Joe 
Harriott-John Mayer Double Quintet 
(the first, “Indo-Jazz Suite,” was re¬ 
corded early in 1966) and both have 
been very warmly received by the jazz 
Press in Britain and America. 

While Indian music has recently 
exercised an increasing influence on 
some leading jazz musicians, the Har- 
riott-Mayer recordings are the first 
serious attempts at a blending of the 
two musical cultures. Despite major 
differences between theme, there is no 
fundamental reason why jazz and 
Indian techniques should not be inte¬ 
grated — with the rhythmic element 
providing the common ground. 

All but one of the compositions on 
this record are by the Indian com¬ 
poser and musician John Mayer, who 
has lived in England for some 15 
years. The first side is devoted to an 
18-minute suite called “Partita,” which 
is interesting, but perhaps a little ex¬ 
tended. The second side contains four 
shorter pieces! and these aire much 
easier listening for someone relatively 
unfamiliar with the extremely complex 
Indian musical forms. 

Two of these compositions, “Gana” 
and “Acka Raga,” have very attractive 
themes, while the longer “Multani” has 
some interesting contributions from 
Harriott on alto and his West Indian 
compatriot Shake Keane on trumpet. 
The final piece, “Subject,” perhaps the 
best track on the album, redresses the 
balance a little toward the jazz idiom 
and again has excellent solos by 
Keane and Harriott and fine drum¬ 
ming by Alan Ganley. 

Regular engagements for the Double 
Quintet have resulted in a significantly 
greater degree of integration and team¬ 
work between the two groups than was 
evident on the first album. Neverthe¬ 
less, it should be said that the jazz 
content is decidedly lower. 

Overall, this is an interesting album, 
which deserves to be successful. 
Whether is marks a significant new 
direction for jazz, however, it quite 
another matter. Max Harrison’s sleeve 
note, incidentally, is of very consider¬ 
able assistance in understanding the 
subtleties of the music. Playing time, 
by the way, is 4CI minutes (T.F.C.). 




ELECTRONICS 
(STEREO)PTY. LTD 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 


NEW PHILIPS STEREO CASSETTE 
RECORDER — MODEL EL3312 

This new Philips cassette recorder features 
deafly arranged controls and connections; 
the EL3312 is a further development of this 
popular recording/playback system. Musi- 
cassettes are now available with a wide 
selection of pre-recorded music ... the 
ail-transistor amplifier of the EL3312 provides 
high quality stereophonic reproduction. Re¬ 
cording is quite simple — tape speed is 1% 
ips — playing time is 2 x 45 minutes. Write 
for full details and an EMQ. 


TWO LOW COST STEREO SYSTEMS 
INCORPORATING THE SOUND SAQ-203 

Both stereo systems feature the new Micro 
Model 207 magnetic stereo cartridge and a 
pair of Sonics “Slim-Line” multiple speaker 
enclosures. Each speaker system houses 
four bass/mid-range speakers and a high 
frequency speaker; finish is in teak/walnut 
veneer and size is 21%“ x 17%” x 4%”. 
System 1: Sound SAQ-203 stereo amplifier, 
Connoisseur Classic turntable, Connoisseur 
Model SAU-2 tone arm with lift, Micro 207 
stereo diamond magnetic cartridge, a base 
for the turntable and two Sonics AS-61 
speaker systems as described 
above . . . Encel price, including <^0*10 

Sales Tax .„... .. . DZ S D 

System 2: Sound Model SAQ-203 stereo 
amplifier, Labcraft 643 turntable, Micro 207 
stereo diamond cartridge, a base for the 
turntable with a plastic dustproof cover, two 
Sonics AS-61 speaker sys¬ 
tems. Encel price, including fa 

Sales Tax . 3> I UU.DU 


HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are 
now available including the new model 
Sonics HS-304. This headset is very com¬ 
fortable and response is extremely good 
over the complete sound spectrum. Price 
is $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden 
comes the Pearl ’phones . . . made by 
P.M.L. These ’phones are particularly sensi¬ 
tive and are high impedance (400 ohms). 
Fitted with ear muffs for long periods of 
fatigue-free listening. Pearl price $19.50. 
Sonics HS-304 (Illustrated) $12.50 includ¬ 
ing Sales Tax. 


SONY AND NATIONAL TAPE RECORDERS 

If you’re buying a tape recorder be sure to 
get an Encel price before you commit 
yourself elsewhere. Save yourself time, 
worry and cold, hard cash. 


CROWN BATTERY/AC TAPE RECORDERS 

Write jDr call now for an EMQ on Crown 
recorders. The price will surprise . . . 
and save! 


IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetiser are 
available ... a single probe priced at 
$3.90 and the double probe at only $3.40. 
Both prices include Sales Tax. Recording 
heads may be demagnetised in 
a few seconds and tapes im- 
proved considerably. From 


KEF SPEAKER SYSTEMS 

Ask for an EMQ on the KEF system of your 
choice; copies of reviews are available for 
most current KEF speaker systems. 
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Tudor Radio 

L. E. CHAPMAN 


TV AERIALS 

Famous Make 

All types $3.50 to $20.00 plus post. 

TV aerial lead in . 8 c yard 

TV aerial chimney mount kits .. $3.50 
Wall stand-off brackets, pair .. $1.90 


ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25c post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Dutch Philips 3 pin flexible jacks, 40c 
each. 


SPEAKERS 


MSP 8 in twin cone 15 ohm .. $5.80 

MSP 12in twin cone 15 ohm .. $7,50 

MSP 7 x 5, 3 and 15 ohm .... $3.50 

MSP 3* inch . $2.00 

Rola 5 x 4, 3 and 15 ohm .... $2.50 

Rola 4x3, 10, 15, 27 ohms .. $2.00 

Rola 5 B 3 ohms . $2.00 

6x9 single cone 15 ohm .... $3.50 

8 inch single cone 15 ohm .. $4.20 

6 x 4 33 ohm . $2.50 

5 x 3, 27 ohm . $2.00 

12P.G. M.S.P. 21622 20 watts $17.50 

12 inch 8 /ohm . $7 

2 inch 15 ohm . $2 



English push-button on/off switches, 

75c each. Pack and post 10c. 


Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers etc. 10 c yard 

Radio knobs, push on .... 50c doz. 
Miniature valve sockets 7 and 9 pin 
15 cents each. 
Picture tubes, all sizes, new in cartons. 
$25.00. With your dud. Bonded extra. 


Philips IFT’s 455KC . 75c each 

Aerial and oscillator coils .. 50c each 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope trans former. 

Vinyl insulating tubing, 13MM 

wall thickness .030, 25 yards .. $1 


Transistor IFs, medium size, 75c each 


Record Changers. Garrard AT 6 



TRANSISTOR AMPLIFER, well known 
make, 1 watt output. $8 


ELECTROS: 



3 in one 


50 

250 

415 

8 

350 

415 

10 

350 

415 


75 cents each. 




Steel speaker baffle unit 6 x 9, 7 x 5 
speaker, $ 1 . 00 . 

_Pack and post 15c._ 

Transistor speaker and drive transform¬ 
ers, large and midget type .. $ 1.00 
Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts .... $1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 
Transistor speaker chokes .. $1.50 each 
Here’s value in pots. 

Pots, single log and linear; 

3K, 7*K, 10K, W.W., 20K, 25K, 50K, 
100 K, 200K, 250K, 500K, 1 Meg, 

2 Meg.50c each 

1.5 Meg. Dual Concentric .. $1.00 
Pack and post 50c. 

Pots dual ganged 10 K, 50c. 1 Meg. 

$1.25 

Pots concentric. 100 K 4 - 50K, 100K 4 - 
2*K, 100K 4- 10K, 250K 4- 250K, 
500K 4 . 500K, 1 Meg 4- l Meg., 
1 Meg. 4 - 500K. Various others 

50c each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available, $ 8.00 each 
TV safety glass per sheet ... $3.50 

Garrarcrplug in stereo heads-$4.00 

TV masks, 17, 21, 23in .... $1.50 each 
Tuning condensers 2 and 3 gang, $1.00 



STEREO AMPLIFIER KIT SETS 


TU 10, 3.5 watt per channel . . . $19 
TU 11, 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel . . . . $22.00 
TU 13, 5 watt per channel, with TU 11 

facilities.$27 

Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel . $22.00 

Transistor ear plugs _ 3 for $1.00 

Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 
2 position . 40c each 



Metal Rectifier.. .. $1 each 



Push-button Tuner car radio . . $3.50 


THREE WATT AMPLIFIERS, 
complete with speaker. 
NEW. $10.00 


2 amp fuses .. $3.50 per 100 

Special, 12in speaker, 2 ohm Rola, $6.00 
pack and post, 75c. 

Transistor plastic outer case, 50c each 
Transistor carrying straps .. 20c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 

portables.50c each, post. 10c 

Pilot lamp holders . 30c per doz. 

TV or cabinet castors-4 for $1.00 

100 Mixed Knobs including TV channel 

changers . $ 10.00 

240v AC Record Changers, stereo 
$21.50, Mono $20.00. Pack and post, 
N.S.W. $1.50, interstate $2.50. 
Gramophone motor and pick-up, 240v 
AC $11.50. Pack and post, N.S.W. 
$1.00, interstate $1.50. 

OA 70 diodes . 40c each 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., $2.00 per 100. Pack and post, 25c. 
1/, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

20 c each, 12 for $ 2.00 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 
50 4- 24, 350 vw 4 . 100 mf 25vw, 

75c each 

30, 30mf 300 vw 350vp .. 75c each 
Many others. Invaluable for service. 


SHEPHERD CASTORS, $3.00 set of 4. 
SMALL AMPLIFIER OR TUNER 
CHASSIS, $1.50 each. Pack and post 
25c. 

ALPHA 200V AC 1 amp push-on 
switches, 30c each. Ideal for fridges. 
90 deg. PICTURE TUBE SOCKETS 
25c each. 152 valve sockets, 25c each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 

$ 1.00 each. Post and pack 5c. 


VALVES 


12AU7 .. 

$1.25 

6L18 ... 

. $ 1.00 

6SA7 .... 

$1.25 

ECL85 . 

. $1.25 

6BU8 ... 

$1.25 

SP61 ... 

. $ 1.00 

6M5 .... 

$1.25 

UU9 ... 

. $ 1.00 

6AN7 ... 

$1.25 

6BL8 ... 

. $1.25 

6N8 

$1.25 

12BE6 . . 

. $ 1.00 

6BM8 ... 

$1.50 

6BD7 .. 

. . $1.25 

1S5 . 

$ 1.00 

6AU4 . . 

. . $1.25 

1T4 . 

.50 

6U9 ... 

. $1.25 

606 .... 

$1.50 

6Y9 ... 

. $1.25 



6X9 ... 

. $1.25 



TV. IF video and sound strips .. $10 



TV IF Coils, ideal for Coil Formers 

.. .. .. $1 dozen. 


10MFD 25 WKG 40 volt surge . . 20c 
Electros 1.8 x 0 9 MF — 20c each 
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SPEAKER BOX SLIMLINE, 19 x 13 

x 6 .. $15.00 

8 in bass speaker, 3in tweeter. 
Without speakers. 



MtJLLARD BOOKSHELF “MINI" 
SPEAKER CABINET. 6in 6WR. 
3TC speakers.$25.00 


TWO-GANG TUNING CONDENSER. 
Stromberg Carlson . 50c 


Dial drums 5 inch, 3i, 3J .. 50c each 


National speakers 8 inch built-in 
Tweeter, Cross over net work. $15 
10 inch Bass, mid range 
Tweeter combined. $32 


ELECTROS 20 MFD 200 PV — 20c 


RESIN CORE SOLDER 5 yards 75c 



AMPLIFIER CHASSIS, 15 x 7J x 3 $2 



TUDOR RADIO 

L. E. CHAPMAN 

Ettabliihtd 1940 

103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE; 51-1011 

Sorry no C.O.D. 

Pleat. ADD peek end post for all goods 


SPECIALS 

TRANSISTOR AUDIO TRANS¬ 
FORMERS, medium size .. 75c each 

PHILIPS GRAMOPHONE MOTOR. 

4-speed. New. 6-volt . $5.00 

Pack and post, 10c. 

TRANSISTOR OUTPUT AND DRIVE 
TRANSFORMERS. Medium size. $1.50 
pair. 

Pack and post, 10c. 

SPEAKER TRANSFORMERS, 5,000 

to 8 ohms 10 watt .$1.90 each 

Pack and post, 20c. 

DYNAMIC MICROPHONES, good 
quality . $7.50 

8 -STRAND WIRE ONE SH1ELDER, 
20 c per yard. 

CARAVAN TV AERIALS .. $10.50 

SILICON DIODES 210 3254G HR15, 

75c each 

CAR RADIOS, new push-button tran¬ 
sistor 8 . $50.00 

Pack and post, 50c. 

CABINET CLOTH, best quality, 50c 
sq. ft. 



PLAYMASTER, SUPER BOOKSHELF. 
Two 6WR, one 3TC speakers .. $37.00 



Speaker box unpolished suit 8 inch 
speaker $3.75. Pack and post 50 cents. 



TV CABINETS, 19 SLIMLINE, with 
screw-on legs. Brand-new and polished 
maple, packed in original cartons. Ideal 
for speaker enclosures, etc. .... $10.00 


ELECTROLYTIC CAPACITORS. 20, 

400, 450, 10, 400, 450 . $1.50 

50, 65 . 50c each 

Pack and post, 10c. 


500, 10VW, 12VP . 30c 

400 MFD, 10V . 30c 


00.5MFD, 2000 DD.CW HERMSCEAL, 

20 c 


TRANSISTOR SPEAKER TRANS¬ 
FORMERS, 500 to 30 ohm .... 50c 
Pack and post, 10c. 

TRANSISTOR CHOKES, 2 ohm 50c 
Pack and post, 10c. 


NEW RADIOGRAM, chassis, mono, 
complete, valves, speaker .. .. $13.50 


INSTRUMENT CASE, suit record 

player, etc. $7.00 each 

Pack and post, 50c. 



STEREOGRAM CHASSIS VALVES. 

Complete except speakers _ $25.00 

Pack and post. $1.50. 


Complete except speakers _ $25.00 

Pack and post. $1.50. 


Dial scales, 5in lli x 6, 10i, 3i, 

91 x i..50c 


GARRARD, 32 volt, 3 speed record 
changer ...$15 



ADAPTOR for Transistor Radios and 
Tape Recorders. 240 to 6 volts $7 


Goldring Cygnet de luxe, 4-spced battery 
record player, Auto, stop.$17 


Pots 50 ohm switch, .... 50 cents each. 


American or Japanese 2 pin power plugs 
rubber complete with 2i yards flex 50 
cents. Pack and post 10 cents. 


Microphones magnetic or crystal $1.75. 
Pack and post 10 cents. 


New pocket size transistor 6 radios in 
presentation case $20.00. 


Magnavox GWR, 8 WR, 10 WR, 

12 WR. Tweeter 3, 4 or 5 inch 


Speaker Plugs, 4 pin.15 cents 

Speaker Sockets.15 cents 
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TRADE REVIEWS 

AND RELEASES 


of 3-7/8in inside diameter mailing tube, 
cemented into a circular cutout below 
the 10FR. 

The sides, top, bottom and rear of the 
enclosure are padded with a layer of 
1-inch bonded fibre (Innerbond, Tontine, 
etc.) while a layer of the same material 
encloses the frame of the 10WR, being 
pinned to the inside of the baffle all 
around. 




On listening tests with typical program 
material, the loudspeaker and enclosure 
combination performed well, exhibiting 
good sensitivity and wide frequency range. 
Without an anechoic environment it would 
be impossible to verify the maker’s re¬ 
sponse rating, referred to earlier, but the 
top response from the 10WR/3TC com¬ 
bination did extend to at least 15KHz 
before rolling off. At the bass end, the 
response was sustained substantially at 
reference to about 60Hz, with a small 
drop to 50Hz, a slight recovery at 40Hz, 
rolling off thereafter. 

As a matter of curiosity, we removed 
the mailing tube vent and found that it 
made a marked difference to the shape 
of the bass characteristic. Magnavox have 
stated that they regard dimensions of the 
vent tube as fairly critical. 

In short, the 10WR should be of spec¬ 
ial interest to enthusiasts who are keen 
to retain high acoustic efficiency and the 
inherently sustained bass response of a 
vented system, but who are at the same 
time deterred by the size of conventional 
enclosures proportioned for 12-inch loud¬ 
speakers. The 10WR should appeal par¬ 
ticularly to owners of modest 54-5 watt 
systems on this account, although the 
power rating would certainly allow the 
loudspeakers to be used with larger 
systems if so desired. (W.N.W.) 

liHiiiiiiitiiMiiiiiiiiiMiiiiitMiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiMiiiiiiiiiiiiiiiimii 

MICO DESOLDERING TOOL 
AND SOLDER DISPENSER 

Watkin Wynne Pty. Ltd., is now stock¬ 
ing two new devices intended to assist 
in soldering operations. 

The first of these devices is the Mico 
desoldering tool, which is designed to at¬ 
tache to any Mico 20 watt soldering iron, 
4V, 6V or 12V; also the Mico 40 watt 
12V iron. The head is manufactured from 
a special alloy which is designed to give 
extremely long life — in fact, the makers 
say it is virtually everlasting. In practice, 
it is necessary only to fit the tool over the 
soldering irort head, wait until it heats 
up, and use the large rubber bulb to pro¬ 
vide suction in the normal way. Trade 
price of the desoldering tool is $4.50, 
tax exempt. Supplies should be available 
through normal trade outlets. 

The second device is the Mico “Third 
Hand” solder dispenser which is designed 
to fit on to any soldering iron and advance 
solder to the tip by a lever operated by 
the index finger. The 
idea is to keep the 
hand which would 
normally be used to 
hold the solder free in 
awkward soldering 
jobs. The tool can be 
mounted for right or 
left hand operation. 
Trade price is $4, and 
supplies are now av¬ 
ailable through normal 
trade channels. 


TOP: The Mico de¬ 
soldering tool . 
BOTTOM: The 

“Third Hand” sol¬ 
der dispenser, which 
comes packaged in 
a neat plastic case, 
as shown . 


Latest release from the Magnavox Company is a 10-inch 
diameter, wide-range loudspeaker, type 10WR. With good 
power handling capacity and a high order of sensitivity, it 
should find a ready and appropriate application in "middle- 
sized" domestic hi-fi installations. 


The Magnavox “WR” series of loud¬ 
speakers is well known and well estab¬ 
lished in Australia. The 6WR provided the 
“muscle” for our very successful “Play- 
master Bookshelf” system, while the 8WR 
and 12WR have been used in a variety 


inal power rating of about 9 watts and 
a nominal frequency coverage of 40 to 
11000Hz, for a deviation from reference 
of not more than plus and minus 5dB. 

The sample loudspeakers submitted to 
us for inspection, test and photographing 
had 8-ohm voice coils but it is under¬ 
stood that the 10WR will be made avail¬ 
able in other standard impedances, as the 
demand dictates. 

Magnavox have also done some devel¬ 
opment work on vented enclosures for the 
10WR and the one pictured is a non- 
finished developmental enclosure which 
corresponds closely with the dimensions 
to be recommended. It measures externally 
17 inches wide, 12J inches deep and 23J 
inches high and is constructed entirely of 
3-inch flakeboard (or plywood); this 
gives a cubic content of just over 2 cu. 
ft. An 8-7/8in diameter cut-out accom¬ 
modates the 10WR, while a deeply 
chamfered 3-1/8in hole is provided for 
the Magnavox 3TC tweeter, which is 
simply fed through a series capacitor. 
The vent takes the form of a 5in length 


At right, the new 
10 WR loudspeaker 
and above, the de¬ 
velopmental enclo¬ 
sure. 


of cabinet arrangements by both custom 
builders and manufacturers of commercial 
radiograms. The 10WR rounds out the 
series and fills the significant gap between 
the 8-inch unit which may rate commer¬ 
cially as “rather small” and the 12-inch 
which may equally be “rather big” for 
some applications. 

Its release is a reminder that 10-inch 
loudspeakers were once very popular on 
the Australian market before competitive 
advertising demanded that every console 
radio of the day be fitted with a “giant 
12-inch loudspeaker.” 

As might be expected, the new 10WR 
follows the style of other loudspeakers 
in the range but with the dimensions of 
lOin overall diameter and 4Jin deep. It uses 
a 1-inch voice coil and a plain seamed 
cone, with central tweeter cone for the 
high frequency end of the spectrum. It 
also uses the same magnet system and, 
based on the published figures for the 
remainder of the “WR” range, would have 
a gap flux density of 11,500 gauss, a 
natural cone resonance of 45Hz, a nom¬ 
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ADVANCE DIGITAL VOLTMETER 


The Advance DVM1 digital voltmeter pictured is a modestly 
priced ramp-type instrument which offers both AC and DC 
measurements with a quoted accuracy of the order of 0.2 
per cent over the range 2V-2000V. 



The instrument has three full measuring 
decades plus single digit over-range, giv¬ 
ing a “full-scale” capacity of 1999. Polar¬ 
ity sensing and display on DC is auto¬ 
matic, while range switching and decimal 
point display are controlled manually via 
a front panel range switch. Both AC and 
DC measurements may be made with the 
measuring circuitry floating at up to 250V 
with respect to earth. A switchable filter 
is provided for making DC measurements 
in the the presence of hum and noise, 
the filter providing some 40dB of atten¬ 
uation at 50Hz. With the filter in circuit 
the instrument response to step changes 
is approximately 6 seconds, whereas with¬ 
out the filter the response time is approxi¬ 
mately 50mS. 

Input resistance for the 1.999V DC 
range is approximately 1000M, dropping 
to 10M for the three higher ranges. Input 
impedance on the AC ranges is 1M. The 
input circuitry is protected from overload 
damage by means of zener diode clamps, 
which limit input amplifier swing to ap¬ 
proximately 250 per cent of full scale. 
The maximum AC voltage which may be 
measured is 1KV RMS, while the maxi¬ 
mum DC voltage is 2KV, signals in ex¬ 
cess of these figures resulting in the dis¬ 
play of an “X” in place of the over-range 
digit in the readout. 

Internal reference for the instrument 
comes from a temperature-compensated 
zener diode supply with a rated tempera¬ 
ture coefficient of less than .001 per cent 
per degree C. Rated accuracy of the in¬ 
strument is (i;0.1%±:lLSD) on DC and 
(i£ 0.2%±1LSD) on AC. Front-panel ad¬ 
justments are provided for zero setting 
and vernier calibration. 

Sampling may be performed automati¬ 
cally by means of an internal oscillator 
adjustable from three samples/second to 
one sample in five seconds, manually via 
a front-panel push-button, or externally 
via a positive-going pulse with amplitude 
between five and 15V and a risetime of 
less than 15uS. Alternative external trig¬ 
gering may be performed by means of a 
closing contact set fitted with a O.luF 
bounce suppressor. In all sampling modes 
each sample reading is displayed until a 
new sample is initiated. 

Printer output facilities are available as 
an optional feature, the facilities being 


designed to connect directly to a printer 
such as the Kienzle model D11E. When 
used in this fashion the instrument thus 
provides the basis for an economical data¬ 
logging system. 

Tested in our laboratory the DVM1 
sample sent for review performed impres¬ 
sively and proved most convenient to use. 
Stability was quite good, the zero adjust¬ 
ments requiring very little attention once 
the instrument operating temperature had 
stabilised after approximately 15 minutes. 
At all times the readout display was un¬ 
ambiguous, and was clearly visible in a 
variety of typical ambient lighting situa¬ 
tions. Our impression of the DVM1 is, 
therefore, that it is a most practical 
moderate-cost instrument and one which 
would be suitable for a large number of 
applications requiring voltage measure¬ 
ment to an accuracy greater than provid¬ 
ed by moving-coil instruments. 

The instrument reviewed came from the 
Australian agents for Advance Instru¬ 
ments, Jacoby Mitchell and Co. Pty. Ltd., 
of 469-475 Kent Street, Sydney. The price 
quoted for the DVM1 was $630.00 plus 
tax, and all inquiries should be directed 
to the above firm. (J.R.) Q 


NEW AGENCY FOR 
GENERAL ELECTRIC 

AUSTRALIAN GENERAL ELEC¬ 
TRIC PTY. LTD has been appointed sole 
agent and distributor in Australia for the 
products of the Telemet Company, of 
U.S.A., effective from January 1, 1968. 

Announcing this, Reg. J. Rawlings, the 
national manager for A.G.E.’s Electronics 
Department, said Telemet is a major 
manufacturer of a wide range of solid 
state video signal generators, video pro¬ 
cessing and sync, generators and distribu¬ 
tion amplifiers for monochrome and 
colour television. 

Further details and literature can be 
obtained on request from Electronics 
Department, Australian General Electric 
Pty. Ltd., 103 York Street, Sydney, 
N.S.W., 2000 (telephone 29-8711). 



MICRO MAGNETIC CARTRIDGES OFFER 
UNEQUALLED VALUE! 


The Micro Model M 2000/5 has a response 
of 20-22,000 Hz. and costs only $16.50 includ¬ 
ing sales tax at Encel Stereo Centres. This 
model features a 15° tracking angle and 
performs extremely well. The Model VF-3000/5 
is priced at $24.50 and out-performs many 
more expensive cartridges. Response is 20- 
25,000 Hz. This fine cartridge is now avail¬ 
able with an elliptical diamond stylus . . . 
0.3 x 0.8 mil,; price is $29.50 for the 
VF-3000/E. We invite you to listen to the 
Micro cartridges at either Encel Stereo Centre. 
VF-3000/E $29.50. VF-3000/5 $24.50. M-2000/5 
$16.50. All prices include Sales Tax. 



NEW MOVING COIL STEREO CARTRIDGE 
THE MICRO 4000/E — ONLY $28.50 

Featuring a replaceable stylus unit with an 
elliptical diamond stylus (0.3 x 0.8 mil.), 
the new Micro 4000/E moving coil cart¬ 
ridge has a frequency response of IQ- 
35,000 Hz. and compliance of 10.5 x 10- ( » 
cm/dyne. Tracking'pressure recommended 
is 1.5 grams. Output is 0.1 mV. — 
1kHz./5cm./sec. Channel separation is 28 
dB. at 1 kHz. Micro tone arms and cart¬ 
ridges enjoy an excellent reputation. This 
new moving coil cartridge 
is excellent value at the low <£OQ EA 
Encel price. Inc. Sales Tax 3>4LO»3U 


NEW MICRO MAGNETIC CARTRIDGE — 
ONLY $12.50! 

The Micro 207 is a robust, high quality cart¬ 
ridge designed for changers as well as nor¬ 
mal tone arms. A replacement stylus costs 
only $4.50; frequency response 
is wide and musical. Inc. Efl 

Sales Tax.,. n) I Z..OU 


LOW PRICED CERAMIC CARTRIDGE FOR 
BUDGET CONSCIOUS MUSIC LOVERS! 

Now the well-known Micro Model SC301 
Ceramic Stereo Cartridge with diamond 
stylus is available for only $6.90. Fre¬ 
quency response is 20-15,000 Hz. Tracking 
angle is 15°. This popular 
stereo cartridge is A1 value 
at (including Sales Tax) . 


$6.90 


MICRO STYLUS INSPECTORS 

Regular inspection of all stylii is essential. 
Micro 50X stylus inspectors have just 
arrived . . . $1.80. We recommend inspec¬ 
tion after each 50 sides even 
with diamond stylii! Inc. Sales 0 Q 

MICRO DUST PICK-UPS 

This most effective record cleaner auto¬ 
matically removes dust and 
static charges as the record 
is being played .. 


$3.50 


COLTON ANTI STATIC MATS 

Colton 12” diameter anti-static mats fit all 
turntables and are supplied 
with a 4 speed stroboscope. 

Inc. Sales Tax.*. 


$2.50 


PRECISION TURNTABLE LEVELS 

Modern low stylus pressures demand abso¬ 
lutely level turntables. Colton levels en¬ 
able the enthusiast to check 
regularly. Including Sales 4*4 cA 
Tax . . . .Jl.DU 



ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 29 4564. 

•Wholesalers 'Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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ELECTRONICS Pty. Ltd 

127 YORK STREET 29-1 
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All steel case 
Ruggedised/ 
Defence spec. 
Leather case 
Ext. Aerial con. 
Ext. power con. 
Fully P.M.G. 
app. as base or 
hand-held 
Noise limiter/ 
squelch 
Ear plug and 
Mic. input. 

Options 
Nick. Cad. 
Batts. 

Base aerial 
A.C. adapter 

$132.00 ea. 
We’ve got lots 
cheaper. 

None better. 


TOKAI. TC.II 


CONTACT. MKI. 




TOKAI. TC 502 


11 transistor*. 
All metal 
Cow hide case. 
Ear piece 

• 9v Ext. Socket 

• 100 MW 

• Squelch 

• Superb Clarity 
$49.75 each 

Also Tokai TC9 
and 911 without 
Squelch $44.75 ea. 


• 14 transistors 

• Longer aerial 

• Microphone socket 

• Ext. 12v socket 

• Greater range 

• New Circuitry 

• Battery Meter 

• Approved for use 
by Bushfire Fight¬ 
ing authorities. 
STILL ONLY 

$116 ea. 






12v. All Transistor 
P. A. AMPLIFIER 


No. 598 — Complete Kit of parts to 
smallest screw. S58. No. 656 — 

Wired ready to operate. 2 models: CD 
15 ohms tap. 8 ohms. (2) 500 ohms 
tap.. 250 125 ohms, each $60. Freight 
extra. Size: 6in w. x 3in h. x 8Uln d. 
Weight 6<alb. 


MAGNETIC STEREO PRE-AMP 


R.C.S. PRINTED CIRCUITS 

For all R. and H., E.A., Milliard, Philips and other designs. 
Clearly. coded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint parts list. 

SPECIALS: To your drawing under Sin x 6in, $4. 
Drafting aids. 

Recent Designs 

Part No. 

684 Pre-amp. 65.P10. $2.50 


New Printed Circuits 

700 Magnetic pre-amp S3 

703 Muli. 7W stereo. S3 

704 Pre-amp 67.P2. $2.50 

707 10W stereo. 67. P3 

$2.50 

705 10W. amp. 67. A3. 

$2.50 

709 Pre-amp 67.P5 $2.50 


685 Pre-amp. 65-PI2A 

$2.60 

686 Pre-amp 65.P12B S2.S0 

690 Philips 10W. amp $2.50 
695 Electronic Flash. $2.50 
717 EA Pre-amp 68-PI $3 


PERSONAL PORTABLES 


2 TRANSISTORS 


Range 30 miles. 
200 with short 
aerial and earth. 
Earpiece only, no 
speaker. Wired 

ready to use. No. 
666D. $10. 

Postage 20c. 
Do-it-yourself kit. 
No. 66SC, $9.00. 


1 TRANSISTOR — 1 DIODE 

582 Do-lt-yourself kit. $5. post. 10c. 
593 Wired ready to operate, $6. post, 
10c. 




In 5Mv. out 
500Mv. Bass 
and treble 18 
D.B. No. 

700C. $29. 

Wired ready 
for use. $31. 
Postage 30c. 


COILS & IP's 455 Kc 

Aer.. R.F. osc. and IF’s . . . $1.70 eA 


No. 265 Universal Tape OSC coil. S6 
Postage 10c. Write for details and price 


Write for full list. Immediate despatch, postage 10c. 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, low price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transporta 7. Complete 

kit—No. 640 .$43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coll. 

etc. No. 642 . 

(Write for booklet on 640 and 642.) 


DIAL KITS 

Scale gold with white letters. 
Size 6jin. x 2}in. to match. 

• No. 459 300pf gang, $4.00 

• No. 461 200pf gang, $4.00 
Post 20c. 




STEREO 


MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion 'a of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Ig. x 7in d x 4in h. 
Pre-Amplifier kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C. $34.00 

1—Sw Power supply No. 681C $16.00 
Steel chassis, plated No. 649 $ 2.50 

COMPLETE KITS, nuts, screws. 

etc. No. 471C. $78.SO 

Wired and tested. No. 471D. extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


Postage $1. 


HI-PI BROADCAST TUNER UNIT 

4 transistors—hi sensitivity 

R.F. mixer. I.F., pwr., dectr. stages, adjustable aerial 
coupling. Complete as illust., wired and tested with 461 
dial, knobs and switch pot. No. 
474. $31. Complete kit of parts 
for above. No. 474C. $30, Post- 
age $1. _ 

WHISTLE FILTER 

for above. No. 128, $4. post 10c 



IMPROVED BATTERY SAVER KIT 

4’a. 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Size 3’2in I. x 2» a in w. x I’ain h. No. 
6S7. $6.50 (post 10c). 



R f* C Order by Mall Order, Porto! Note or Money Order (add pottj, direct to 

V - ° RADIO PTY. LTD.. 651 FOREST ROAD, BEXLEY, MJ.W., 58-3491. 58-5385 


NEW AUDIO AMPLIFIER 


4 transistors. 
*a or 1 watt. 
Small size, cab¬ 
inet 3in x 2in x 


lin 
Suitable 
P./up, 
com., 
phone 


plastic. 

crystal 

inter 

micro¬ 

radio. 


etc. (9 volt). 



DO-IT-YOURSELF KIT 665, $10 (Post 
10c). Wired ready for use, 6650, $11.50 


NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x lin 2 req. for Stereo. 
LOW IMP. input 2 trans. 672C $6.50 

Wired ready for use. 672D $8 

HIGH IMP. Silicon 2 tran. 680C $6.50 
Wired ready for use. 680D . . . . $8 

HIGH IMP. Silicon 3 tran. 682C . $8 

Wired ready for use. 682D . . . . $9.50 
Postage 10c each. Write for date. 
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DIGITAL INTEGRATED MICROCIRCUITS 


Cannon Electric (Aust.) Pty. Ltd. announce that they are 
able to supply the wide range of digital integrated micro- 
circuits manufactured by Motorola Semiconductor Products 
Inc. of Phoenix, Arizona. The devices available range 
from competitively priced plastic encapsulated economy 
MRTLs to ultra-high speed emitter-coupled MECL It 
(T.M.). devices. 


An example of the esoteric end of the 
range is the MC1027P, an emitter-coupled 
J-K flip-flop with a typical toggle fre¬ 
quency of 120MHz, claimed to be the 
fastest J-K integrated flip-flop currently 
available. The MC1027P has been 
designed to meet the requirements of high 
frequency counters, frequency synthesisers 
and extremely high speed computing 
circuitry. It has four pairs of J- and 
K-complement inputs, direct set and reset 
inputs, and has a recommended maximum 
fan-out of 15 for high speed operation. 
The device is in a 14-lead plastic dual 
in-line package and is rated for the 
temperature range 0 to 4-75 degrees C. 

Probably of more direct interest to 
readers is the MC700P series of economy 
plastic-encapsulated MRTL devices. The 
MC700P series includes both low power 
and medium power devices, and is 
intended for commercial and industrial 
apDlications involving a temperature range 
.of 15-55 degrees C. Typical power supply 
voltage is 3.6V, with a maximum of 12V 
under pulsed conditions. 

Included in the MC700P range are 
quad 2-input gates, dual and triple 3-input 
gates, dual 4-input gates, a hex inverter, 
dual buffers (inverting and non-inverting), 
a J-K flip-flop and a dual J-K flip-flop. 
Examples of the competitive prices for 
1-999 unit lots are $1.16 for quad 2-input 
gates, dual 4-input gates and hex inverters, 
$1.46 for dual buffers, and $2.15 for 
dual J-K flip-flops (all prices trade, 
excluding tax but including duty). These 
prices make the devices very attractive 



Two of the Motorola MC700P 
series of economy plastic-encapsu¬ 
lated MRTL devices , which are 
available from Cannon Electric 
(Aust.) Pty. Ltd. 

both for industrial applications and for 
amateur experimenters. 

Inquiries regarding both these devices 
and other Motorola semiconductors may 
be addressed directly to Cannon Electric 
(Australia) Pty. Ltd., at P.O. Box 25, 
Mascot, N.S.W., 2020. (J.R.). 


NEW SOLDERING AIDS FROM ADCOLA 



Illustrated are two new products available from Adcola Products Pty. Ltd. 
LEFT: Printed Circuit Board Holder No. 900 , which is a universal holder 
into which a board can be mounted in the best possible position for inspec¬ 
tion and repair work. The board can be rotated without interference 
with the adjustment. RIGHT ; The Dytex Work Positioner , which can 
be fastened to a work bench to free both hands of a worker for produc¬ 
tion work. The positioners are adjustable to any angle and can be 
revolved a full 360 degrees. Three sizes of vyce and a printed circuit 
card holder are available. Details obtainable from Adcola head office at 
12 Churchill Street, Mont Albert, E.10, Victoria, 3127 . 



NOW RELEASED IN AUSTRALIA 
SIMULTANEOUSLY WITH EUROPE 


COMBIPHON 

The only portable or car radio and 
Tape Recorder combination for enter¬ 
taining, or for a doctor, a business¬ 
man or educational purposes — at 
home in the car or anywhere. 

Plays back prerecorded Philips type 
Musicasettes and recording can be 
made from Radio, Mike or Records 
to casettes (DC 60=2x30Min.DC90 
= 2x45Min). By way of pushing it 
into the car cradle it is connected 
automatically to the car battery, aer¬ 
ial, loudspeaker and has an output 
of 6 watts. 

For further information contact: 

A. VICTOR & CO., 

196 Elizabeth St.. Sydney, 2006. 
61-6031 

NAME . 

ADDRESS . 

Please print. Trade inquiries welcome 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 

Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott's 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

TO STOTT'S: Please send me, free and with- H 
I out obligation, full oprticulars of your i 

I Courses in Radio for Amateurs. I 

[ MR./MRS./MISS. | 

| ADDRESS. | 


I understand no representative will call. I 
RH 268 I 
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When you feel certain 
There is only one 
POWER RESISTOR 
that’s best 
For all your needs 
Select it from 
The most complete range 
Manufactured in 
Australia 



These are just a few examples... 







B B 

Vitreous coated 

Wire wound 

1.5 to 14 watts. 

Bulletin RWV.621A 

Tubular, fixed and 
adjustable Wire wound 

3 to 200 watts 
with "Pyrosil” coating. 
Bulletin PRS.62A 

High voltage and High 
frequency Resistors 
up to 100 kV, 90 watts. 
Lead, lug and ferrule 
types. Bulletin MPMV62A 

— PtTME J- 

.. „ 

s—^ 

Ceramic case 

Wire wound Fireproof 
inorganic construction 

5 to 15 watts. 

Bulletin PW.2 

Power Film 

High Reliabiltiy 
Mechanically rugged 

4 to 7 watts. 
Bulletin PF64AE-1 

Glass insulated Wire 
wound Silicone 
impregnated glass 
fibre core 6-9 watts 
per inch. Reference: 

Type AW 




Sliders 

Wire wound 

50 to 200 watts. 
Bulletin SLS.62A 

Flat Wire wound 
with “Pyrosil” coating 

20 to 75 watts. 
Bulletin FRW(a) 

Variable Wire wound 

2 to 100 watts. 

Bulletin PRA65A 


For complete information 
write or mail coupon to .. 

International 

Resistance 

Co. (A’SIA) PTY. LTD. 

AUSTRALIA’S 
PREMIER RESISTOR 
MANUFACTURER 
AND A MEMBER 
OF THE IRH GROUP 

THE CRESCENT, 
KINGSGROVE, 

TEL. 50.0111 

I Please forward 

j Bulletin Nos.and 

IRC Select-o-guide. 

(NAME. 


ADDRESS. 

STATE ... 


IRC 
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TRADE RELEASES-IN BRIEF 
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INTERNATIONAL RESISTANCE 
HOLDINGS LTD. has concluded, and 
implemented, a manufacturing and mar¬ 
keting agreement with Magnetic Devices 
Ltd., of the U.K. Magnetic Devices has 
developed a comprehensive range of 
electromagnetic relays and solenoids, and 
produce designs appropriate to most ap¬ 
plications with particular emphasis on in¬ 
dustrial requirements. 

Designs in regular demand will be pro¬ 
duced in Australia under licence — 16 
of these are already available — while 
the more specialised units will be mar¬ 
keted on an imported basis, making the 
whole of Che range readily available in 
Australia. Full technical data, catalogues, 
etc., may be obtained from Precision Elec¬ 
tronics Pty. Ltd., (a wholly owned sub¬ 
sidiary of International Resistance Hold¬ 
ings Ltd.). The Crescent, Kingsgrove, 
N.S.W., 2208, with representation in all 
States. 

PLESSEY PACIFIC TELECOMMUNI¬ 
CATIONS has appointed Mr L. N. Reeves 
to the new position of planning manager. 
Until now he has been sales manager 
of the Telephone and Electrical Indus¬ 
tries (T.E.I.) Division. In his new position 
Mr Reeves will be responsible for Che 
planning of products handled by T.E.I. 
and the Communications Systems of Aus¬ 
tralia (C.S.A.) Division. Mr I. W. Mac- 
lean succeeds Mr Reeves as sales manager 
of the T.E.I. Division. 

YARIAN ASSOCIATES has released 
information on a new series of 12-inch 
electromagnets for laboratory applications. 
Designated the V-3900 series, the magnets 
will produce intense uniform magnetic 
fields — with 6-in face tapered pole caps 
and 10KW power input, a field intensity 
of 19.5KG can be achieved in a 2-in air 
gap. Additional information on this series 
of magnets can be obtained from Varian 
Pty. Ltd., 38 Oxley Street, Crow’s Nest, 
N.S.W., 2065. 

RYDALMERE COMPUTING SER- 
VICES, formerly known as Rydalmere 
Accounting Services, a subsidiary of Tutt 
Bryant Ltd., has announced major ex¬ 
pansion plans for 1968. The company 
plans to replace its present B280 computer 
with a Burroughs B3500 data processing 
system ordered recently. The new computer 
is to be installed in an office block to be 
erected adjacent to the present site at 2-8 
South Street, Rydalmere, N.S.W., 2116. 
The company provides a data processing 
service for clients, including those within 
the Tutt Bryant Group. 

PHILIPS ELECTRICAL PTY. LTD. 

has released information on the following 
new products: 

Philips PM2436 DC microvoltmeter 
and picoammeter has ranges 1 microvolt 
to 1 Kilovolt and 1 picoamp to 1 amp. It 
has automatic polarity indication and sep¬ 
arate floating inputs for voltages and cur¬ 
rents which enable leads to be connected 
to both inputs simultaneously. Accuracy is 
claimed to be better than 1.5 per cent. 



Philips PM2436 DC microvolt¬ 
meter and picoammeter. 



Readers making up internal tele¬ 
phone systems (such as that de¬ 
scribed in the November, 1967, 
issue of this magazine, page 97) 
may be interested to learn that 
T.S.F. Electronics, 338 Shannon 
Avenue, Geelong, Victoria, 3220, 
can supply moulded mouthpieces 
(without insert), as illustrated 
above, for 12c each, plus 13c 
postage. 

tiiHimiiiiiiiiimiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimiii 

Sonatest TE/10 ultrasonic thickness 
gauge is a solid-state instrument for 
measuring the thickness of all normal 
engineering metals and alloys, ceramics, 
glass and both hard and soft plastics. 
Thicknesses concerned are about 3/8in 
and more with measuring accuracy of 
about one per cent. 

Philips PR7850 data transmission 
system is for the communication of mea¬ 
suring data and tele-control signals to 
remotely installed equipment. It has been 
designed for operation in locations where 
a normal measuring cable is impractical, 
such as occur in the remote control of 
crane hooks. 

Inquiries to the company at 
69-79 Clarence Street, Sydney, N.S.W. 
2000. 

JACOBY, MITCHELL AND CO. PTY. 
LTD. and TEKTRONIX AUST. PTY. 
LTD. have jointly announced that as from 
January 1, 1968, the marketing of the 
Telequipment range of oscilloscopes and 
associated products is handled in 
Australia by Tektronix Aust. Pty. Ltd. 
The sole agency for Telequipment products 
has been held by Jacoby Mitchell for 
the past 13 years. 

The change is part of a re-organisation 
of international marketing facilities follow¬ 
ing the acquisition of Telequipment Ltd. 
by Tektronix Inc. in January, 1967. Tele¬ 
quipment Ltd. is operating as a subsidiary 
within the Tektronix group, and retains 
its former management. 

The company advise that Jacoby Mit¬ 
chell will continue to provide guarantee 
facilities under an arrangement whereby 
both Jacoby Mitchell and Tektronix Aust. 
will honour warranty obligations relating 
to Telequipment instruments purchased 
prior to January 1, 1968, and so provide 
owners with a choice of two servicing 
sources. 

EIMAC DIVISION of Varian, San 
Carlos, California, U.S.A., has announced 
a new quick-heat, 500 watt tetrode. The 
air-cooled X-2099B warms up to half- 
power in 250mS without using booster or 
standby circuits. The new tetrode is de¬ 
signed for use with “push-to-talk” mobile 
and airborne communications systems. The 
tube is also compatible with solid state 
circuitry, and can be used with a low- 
level solid state driver. It features rugged, 
ceramic-metal construction. For further 
information contact Varian Pty. Ltd., 38 
Oxley Street, Crow’s Nest, N.S.W. 2065. 

TELECOMMUNICATION i COM¬ 
PANY OF AUST. PTY. LTD. has re¬ 
ceived an order from the Electricity Com¬ 
mission of N.S.W. for the installation, 
testing and setting to work of 31 super¬ 
visory control systems at various sub- 


TAPE SALE 
LESS 20% 

LOWEST PRICES IN AUSTRALIA 

Special Discount on our normal 
Low Price Tape. 


3” REELS 

150ft Acetate.$0.50 

225ft Acetate.$0.65 

300ft Mylar.$1.10 

3i” REELS 

600ft Mylar.$1.65 

600ft Tensilised Mylar . $2.33 

4” REELS 

450ft Acetate.$1.25 

600ft Tensilised Mylar . $2.33 

5” REELS 

600ft Acetate.$1.80 

600ft Mylar.$2.18 

900ft Acetate.$1.98 

900ft Mylar.$2.66 

1200ft Mylar.$3.40 

1800ft Tensilised Mylar . $4.98 

5|”REELS 

900ft Acetate.$2.33 

1200ft Acetate.$2.80 

1200ft Mylar.$3.33 

1800ft Mylar.$3.99 

1800ft Tensilised Mylar . $4.98 

7* REELS 

1200ft Acetate .. .... $2.50 

1200ft Mylar.$3.55 

1800ft Acetate.$3.45 

1800ft Mylar.$3.99 

2400ft Mylar.$4.95 

2400ft Tensilised Mylar . . $6.35 

3600ft Mylar.$7.95 

3600ft Tensilised Mylar . $8.95 

EMPTY REELS UNBOXED 

2”.20c 4”.40c 

2F .. .. 20c 5”.40c 

3”.25c 5F’ .. . . 50c 

3F . . .. 30c 7" .55c 

SPLICING TAPE 

F x 150 feet.89c 

LEADER TAPE 

150 feet.$1.20 


ALL TAPE 

UNCONDITIONALLY 

GUARANTEED 

SPECIAL DISCOUNT 
ALL ABOVE PRICES 
LESS 20% 

SEND CASH WITH ORDER 

RADIO MART 

SHOP 4, 

58 CARRINGTON ST., 
SYDNEY, 2000. 

TEL. 29-5766. 
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IN-LINE CONNECTORS 



Sole Agents 


f \ZEPHYR PRODUCTS PTY. LTD. 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 


DISTRIBUTORS:—A. E. Barrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home 
crafts Tasmania, 199 Collins Street, Hobart. Tas.—Newton McLaren Ltd., 82 Gilbert Street 
Adelaide, S.A.—Atkins (W.A.J 894 Hay Street, Perth, W.A.—George Brown & Co. Pty. Ltd 
267 Clarence Street, Sydney. N.S.W. 


T.O.S.C.A, 


ELECTRONIC SALES 

180 LYONS ROAD, DRUMMOYNE 
SYDNEY, 2047, N.S.W. 
TELEPHONES: 81-1810^-81-3443 


Open till S p.m . daily and till 3 p.m. cn Saturday . 


SCOOP PURCHASE, VALVE CLEARANCE-RADIO AND TV VALVES. ALL NEW, 3 MONTH WARRANTY 


$1.00 

75c 

60c 

1S2 

12ah8 

12AU6 

6AL3 

12AC6 

6AK5 

6AQ5 

12AT7 

6CQ6 

6BL8 

6AM6 

35w4 

6BQ5 

6am5 

6BW7 

6BM8 

6BH5 

6F12 

6BW6 

32A8 Jap 

3GK.5 

6AN8 

6EU8 

1S4 

6AH4 

6BD7 

1U5 

6BJ8 

6ET6 

6CF6 

6S2 

6A7 

3S4 

6CU8 

12FK6 

6AR5 

12AX7 

12X4 

1D4 

6BN4 

6B7 

6U5 

6X9 

6D6 

6K7 

6u9 

6C6 

6BR5 

6Y9 

12AE6 

12F8 

6GW8 

6EB8 

12AQ5 

12AT6 

12BL6 


TV YOKES 


Rola 701, $8. Rola 801, $8. 
Rola 911, $9. Rola 910, $9. 
Rola 1811, $9. Rola 1412, 
$10. Rola 2017, $9.50. 

Philips AT 1009, $10. 
Limited quantity 


TRANSISTOR 

SPECIAL 

OC71—OC74/AS128 65c. 
2N301 (power Trans.) $1.00. 
OC 45/2SB77 65c. 


AERIAL RIBBON 

100 yards black, $6. Post 75c. 


ROLA REBERV. 
HAMMOND UNIT 

$15 


New, 


G.E. 19” TV YOKE 

$5. Post 50c. 


200ma POWER Tx 

215Vx2 6.3V6A, $8. 


STC TUNER 

New, uses 6CW7, 6U8, 
No valves. 


$4. 


LOW VOLTAGE TSF 


12V, 14V, 4.5A. All in a metal 
case with on-off switch. Ideal 
for battery charger or train 
model. $7.00. 


DIODES 

OA 210eq., 60c. 

10 for $5.00. 


RESISTORS 

2 watts. 50 ass., $1.50. 


CRYSTAL MIKE 

With lead, 75c. 


SPEAKERS TX 

E 7k 3.5, $1.20. 


TRANSISTOR 
AERIAL RODS 

BC. and SW. 80c. 


Please add Postal Charges unless specified in relation to weight and distance. 
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ELECTRONICS 
(STEREO)PTY. LTD 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-fi Centre 


stations and control centres throughout 
N.S.W. The contract is valued at over 
$130,000. The supervisory systems were 
supplied under a separate contract worth 
$272,000. When installed, the equipment 
will remotely control and supervise the 
operation of circuit breakers, tap changers 
and load shedding equipment. 

TAD1RAN, Israel Electronics Industries 
Ltd., 3 Derech Hashalom, Tel-Aviv, Israel, 
has developed a Model TAD-12 plug-in 
unit for transistor testing. This accessory 
is specifically designed to expand the 
measurement capabilities of the Tektronix 
575 Transistor Curve Tracer, by adding 
the following parameters: pulsed HFE, 
pulsed VBE, and pulsed VCE. It plugs 
into the test-circuit jack of the tracer. 
The instrument provides pulse widths of 
80 and 300 uS, and tests either PNP or 
NPN transistors with a calibration ac¬ 
curacy of 1.5 per cent. It is possible to 
set IB and read IC or to set IC and read 
IB. Three ranges of base current are in¬ 
cluded—0.2-lmA, l-10mA, and 10-100ma. 

AMALGAMATED WIRELESS (AUS¬ 
TRALIA) LTD.’s new works at Ryde, 
N.S.W., were officially opened by the 
Governor-General, Lord Casey, on Decem¬ 
ber 8, 1967. Completion of the $3 million 

luiiiiiiiiiiiiiiiiiiiiitf iiiiiiiiiiitiiiiiiittiiiiit tiiiiiimtiitiiiii 


R. H. CUNNINGHAM PTY. LTD., 
announces the availability of the “G” 
line of equipment manufactured by Gel- 
oso of Milan, Italy. This is a series of 
sets for amateur use produced on an in¬ 
dustrial basis in accordance with strict 
professional standards, and includes: 

G4/216 receiver. This is a double 
frequency conversion receiver with crystal 
oscillators. It has a very high sensitivity 
and stability, and can receive AM, CW 
and SSB signals. Price $269.31. 

G4/228 transmitter. This has been de¬ 
signed for SSB transmission, but can also 
be used for CW, DSB and AM trans¬ 
mission. Special features of the trans¬ 
mitter include carrier suppression by a 
7360 valve, and the suppression of unwant¬ 
ed sideband by a multi-element crystal 
lattice filter. Both CW break-in and VOX 
automatic operation can be obtained. 
Price with associated power unit, G4/229, 
$514.87. 

Inquiries should be addressed to R. H. 
Cunningham Pty. Ltd., 608 Collins Street, 
P.O. Box 4533, Melbourne, Victoria 3001. 

HILLS INDUSTRIES LTD., 944-956 
South Road, Edwardstown, S.A., informs 
that a 21-year-old apprentice, Graham 
Evans, employed in the electronics labora¬ 
tory of the company, has for the second 
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electronics and gramo¬ 
phone record operations 

in a new office and^ fac-^ ^|1| f -j1| •■! * *fffl 

premises will be located ll | IhL. ^ 11] 

on a 7$-acre site 10 J 11 i| | I jj 1 C All 

miles from the centre of > ||| j 1 ’ |U| 

Sydney, adjacent to the ■UU 111 | 

Macquarie University. JpHB/' ISHk tit fl 

The immediate develop - *4 BB ilftl i 3 

merit will be 48,000ft H Si 

and the remaining area is I 

regarded as adequate for 

future growth . Seen here 

signing the contract for 

the construction of the \ 

new building are Mr f '* 

John W. Tyler, manag- m , , 

ing director of RCA of 

Australia (right) and Mr John Johns, of Macdonald Constructions Pty . Ltd., 
who will be responsible for the complete design and construction of the new 
premises. In the background is an artist's sketch of the proposed new buildings. 
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works has enabled the company to con¬ 
centrate its manufacturing activities into 
four major units, all in Sydney suburbs. 
The Ryde works houses the engineering 
products manufacturing and sales sections, 
the research laboratory, and technical 
library. Engineering products produced at 
Ryde include TV and radio transmitters, 
aerials and associated studio equipment, 
communications equipment, radio aids to 
navigation, and: traffic signals. 

PLESSEY PACIFIC PTY. LTD., has 

acquired the Melbourne-based company, 
Standard Frequency Crystals Pty. Ltd., 
manufacturers of crystals for HF and 
VHF transmitters and receivers. Standard 
Frequency Crystals is an associate com¬ 
pany of Vinten Communication Products 
Pty. Ltd., which Plessey also acquired in 
August, 1967. Standard Frequency Crys¬ 
tals has been operating for over 14 years 
and for some time has been the sole 
supplier of crystals to the Vinten unit 
of Plessey Pacific. It also produces crys¬ 
tals for manufacturers outside the Plessey 
group. Its products are considered to have 
a good export potential, particularly in 
the Pacific region. 


year running tied for first place in his 
examinations with outstanding credit. 
Graham, who is helping in the automation 
of Hitts' steel tube rolling mills, is in his 
sixth and last year of apprenticeship and 
carries out his studies at the Kelkenny 
School of Electronics. He has enrolled 
to complete all the subjects offered by 
the school up to “Advanced Electronics 
Tradesman,” a certificate said to be pos¬ 
sessed by only six other persons in South 
Australia. 

CONTROL DATA AUSTRALIA PTY. 
LTD., announces that its parent company 
in the U.S.A. has developed a high per¬ 
formance magnetic tape transport cap¬ 
able of transferring data 15 times faster 
than conventional tape transports. Using 
integrated circuits, the new tape transport 
transfers data at the rate of 12.8 million 
bits per second, with a 150 inch per 
second tape speed. Approximately 4,000 
million bits of data can be stored on a 
single 3600-foot reel of the 2in tape. In¬ 
quiries to Control Data Australia Pty. 
Ltd., 598 St. Kilda Road. Melbourne, Vic¬ 
toria. 3004. (Continued on page 158) 


MICRO MA-88 PROFESSIONAL 16 in. 

TONE ARM 

Designed to provide effortless tracking with 
the most delicate cartridges, the MA-88 
accepts S.M.E. and ORTOFON head shells 
as well as the MICRO head shell. The 
latter may be used with any standard Vz in. 
mounting cartridge and cartridge location 
is adjustable by a fore and aft movement 
of approx. Vz in. Vertical and lateral move¬ 
ment is almost friction-free and is esti¬ 
mated at less than 20 milligrams. Height 
is adjustable and a bias scale and bias 
hook system eradicates lateral pressure of 
the stylus. Stylus tracking pressure is 
adjustable from 0.5 grams and is clearly 
indicated on the outrigger 
scale. Encel price includ- (fcOC Cff 
ing S^les Tax .... ...... 3>OO.DU 

MICRO-MA-77S and MA-77 TONE ARMS 

Very similar in construction to the MA-88, 
these tone arms are 12 in. and 14 in. long 
respectively. A unique eccentric counter 
balance weight is employed with the "77" 
series. Connections of all MICRO arms are 
plug-in types to eliminate soldering, gene¬ 
ral construction ia of machined solid brass 
and finish is satin chrome. All MICRO 
arms pivot on miniature ball races. Both 
these models incorporate the bias hook 
and weight system to eradi¬ 
cate lateral pressure. Encel &OO Cfi 
price inc. Sales Tax . 

LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 
available for all Micro arms. 

Easily fitted, pneumatically pa 

dampened action ... q>O.DU 

READ THE REVIEWS! 

Your April, 1966, copy of "Electronics Aus¬ 
tralia" contains a review of the MICRO 
MA-77 tone arm on pages 126-127. If you 
subscribe to "Hi-Fi News" look up your 
February, 1966, copy for an extensive re¬ 
view of the MICRO MA-77 tone arm and 
the M-2000/5 magnetic cartridge. This 
particular review extends over 4 pages. 
Write now for copies! 


A NEW SOLID STATE STEREO AMPLIFIER/ 
RECEIVER — WITH AM/FM TUNERS — 
ONLY $159! 

The Sound Model SRQ-242X is a completely 
transistorised high quality tuner/stereo 
amplifier with a frequency response of 30- 
20,000 Hz. ± 2 dB. and an input sensitivity 
of 3 mV. for magnetic cartridges. Sens, for 
ceramic/crystal cartridges is 50 mV. and 
200 mV. for the aux. input. Output is 20 
watts IHFM or 8 watts R.M.S. in each 
channel. The circuit contains 23 transistors 
and 22 diodes and rectifiers. Provision is 
made for stereo headphones — a loudness 
control and scratch filter are standard. All 
normal controls one expects in 
a high quality stereo amplifier. 

Encel price including Sales Tax 


$159 


FAMOUS “WEARITE" TAPE DECKS 

Model 6G stereo four track "Wearite” tape 
decks are again available for only $159. 
Three heads, three speeds, three motors. A 
professional tape recorder can 
now be constructed for a mod- tiMCQ 
est outlay. Including Sales Tax q) lOtf 


ELECTRONICS Australia t February, 1968 


123 























Let The World University Of Postal Education 


TRAIN YOU FOR A KEY JOB 



Israel 


South Africa 


Bangkok 


Australia 


New Zealand 


British West Indies 


Kenya ■ 
B India| 
Hongkong 


Singapore 


BRANCHES 
THROUGHOUT 
THE WORLD 


TODAY there are wonderful Opportunities for the 
forward-looking man and woman. However, the best 
jobs go to those who have the foresight to prepare 
themselves by proper Training. 

British Institutes have already trained some 300,000 


men and women who have reached the top of the ladder. 
Therefore, it is up to YOU to make something of 
yourself. Don't delay, act IMOW. Remember that an 
enquiry places you under no obligation but could be 
the turning point in YOUR career. 


OVER 500 COURSES 


Courses offered by British Institutes include 


TECHNICAL 

Aero Engines 
Aeronautical Eng. 

Air Conditioning 
Arch. Drwg. & Design 
Automation 
Auto Elec. Equipment 
Automobile Eng. 
Automobile Repairs 
Building (General) 
Carpentry & Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engines 


Draughtsmanship 
Electrical Engineering 
Elec. Installations 
Elec. Measurements 
Electrical Power 
Electricity Supply 
Electronics 
Foundry Practice 
Garage Management 
Gas Turbines 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig & Tool Design 
Mach. Drwg. & Design 
Maintenance Eng. 


Management 
Marine Engineering 
Mechanical Eng. 
Metallurgy 

Municipal Engineering 
Naval Architecture 
Painting & Decorating 
Patternmaking 
Petroleum Technology 
Plastics 
Production Eng. 

Radar Technology 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 


Rubber Technology 
Sanitary Engineering 
Structural Eng. 
Surveying 

Telecommunications 
Television 
Television Servicing 
Timber Technology 
Tracing 

Welding Technology 

COMMERCIAL 

Accounting 

Advertising 

Auditing 

Book-keeping 


Business M'gement 
Commercial Art 
Commercial Law 
Company Law 
Costing 
Economics 
Fiction Writing 
Journalism 
Secretaryship 
Selling 

GENERAL 

English 

European Languages 
Mathematics 
Shorthand 
Typewriting 


And many other Subjects. 


Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 


CHECK 

THESE 

FEATURES: 

• Modern streamlined 
methods ... you learn 
the fast way and make 
rapid progress. 

• Courses based on 
STANDARD TEXT¬ 
BOOKS . . . Lessons 
and Model Answers 
written and planned 
by experts. 

• We provide all 
necessary text-books 
which remain your own 
property. 

• Moderate fees pay¬ 
able by small monthly 
sums. Written guaran¬ 
tee. 

• Courses can be 
"tailored" to individual 
requirements. 



SECURE ONE OF THESE BOOKS 


BRITISH INSTITUTE OF CAREERS 

College House, 113 Pacific Highway. North Sydney, 2060 

I am interested in. 

Please send me the appropriate Career-Book. 


NAME (PLEASE PRINT) 


ADDRESS 


Occupation 


POST COUPON NOW! 


BRITISH 

INSTITUTE 

OF 

CAREERS 


In association with 
British Institute of 
Engineering Technology 


THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Waveguide theory 

THEORY OF WAVEGUIDES AND 
CAVITY RESONATORS, by E. 
Argence and T. Kahan. Published by 
Blackie and Son Limited, Glasgow, 
1967. Cloth bound, . 6fot x 9}in, 
424pp., many diagrams. Price in U.K. 
120/ (pre-devaluation). 

A book for the physicist, telecommuni¬ 
cations engineer and space research spe¬ 
cialist, and/ also perhaps for senior under¬ 
graduate and graduate students in com¬ 
munications engineering. In their preface 
the authors note that it has been written 
with the aim of providing a self-contained 
and systematic introduction both to the 
mathematical analysis and to the func¬ 
tional theory of electromagnetic guides 
and cavities. 

In keeping with the aim to make it as 
self-contained as possible, the book com¬ 
mences with a fairly extended section 
devoted to a review of tihe relevant mathe¬ 
matical techniques. Included in this sec¬ 
tion are chapters dealing with matrices, 
veotor analysis, eigenfunctions and eigen¬ 
values, wave equations, distributions, con¬ 
volution and the Fourier and 
Lapiace transforms. 

Part two deals with electromagnetic field 
theory, treating in turn Maxwell’s equa¬ 
tions, current potentials, Debye’s potential, 
multipolar fields, diffraction and point 
sources. Part 3 then treats waveguides, 
with a review of basic circuit theory and 
the theory of transmission lines followed 
by analyses of the electromagnetic field 
in guides of various shapes and materials. 
Part 4 extends the treatment to cavities, 
dealing first with general theory and then 
with electron beam-excited cavities and 
the influence of incremental changes in 
cavity parameters. The book ends with a 
bibliography, two data appendices and 
an index. 

»In keeping with its analytic approach 
the treatment is concise and systematic, 
and for those with the appropriate mathe¬ 
matical background it should be found 
quite readable. 

Our copy came direct from the 
publisher, and no details were supplied 
regarding local price and availability. 
However as the U.K. publication date was 
in October 1967 it is likely that the book 
will be in stock at the larger bookstores 
by the time this review is published. (J.R.) 


Photofabrication. 

AN INTRODUCTION TO PHOTO¬ 
FABRICATION USING KODAK 
PHOTOSENSITIVE RESISTS. Paper 
covers, sixe II x Sfin, 30 pages. 
Published by Eastman Kodak Com¬ 
pany, Rochester, New York, and avail- 
of Kodak (Australasia) Pty. Ltd., 
price $1.20. 

Photofabrication is a new name for 
a fairly old process which has been used 
in the printing industry for many years 
in the manufacture of printing plates, 
and more recently in the electronics 
industry for the manufacture of printed 
wiring boards. It consists basically of 
putting a photographic image on a metal 
surface, developing it and immersing the 
object in a bath of corrosive liquid which 
attacks the metal but not the compound 
used for the photographic image. 

More recently, the scope of the process 
has been widened, and new materials 
developed for the photoresists, so that 


photofabrication has considerable interest 
lor a number of manufacturing industries, 
which have previously used less efficient 
or less satisfactory ways of obtaining cer¬ 
tain results. Examples of the widening 
scope of photofabrication are given in the 
first chapter, and the following terms are 
explained: Photomilling, in which rela¬ 
tively large amounts of material 
is removed; Photoetohing, which is con¬ 
cerned with much finer patterns and rela¬ 
tively small amounts of material removal; 
Photoelectroforming, which, like its parent 
process, electroforming, is concerned with 
the reproduction of surface detail and/or 
three-dimensional parts. In this process, 
parts can be produced with extremely 
high accuracy. 

This rather modest work obviously can¬ 
not claim/ to be comprehensive, but it 
does cover all the processes involved, as 
the chapter headings show: What is 
Photofabrication? — Some Hints on Art- 
Work Preparation — Photographing the 
Artwork — How to Make a Transparency 
— Photosensitive Resist Technique — 
Methods of Applying Kodak Photosensi¬ 
tive Resists — Exposing Kodak Photo¬ 
sensitive Resists — Developing Exposed 
Kodak Photosensitive Resist Coatings — 
The Final Step in Photofabrioation: The 
Etching or Plating Bath — Application 
Data —Glossary. 

Brief information is given on the seven 
types of photoresist currently available, 
with mention of the broad fields of 
application of each type. The various 
qualities of the different types are listed, 
with brief mention of how these qualities 
can be applied. It is interesting to note 
that these new materials are not colloids, 
as in the case of ordinary photographic 
emulsions, and have no photosensitive 
particles to cause grain problems. They 
are, in fact, true solutions of polymers, 
and their potential resolution is infinite. 
Some photoresists are intended to be 
exposed to ultra-violet light, but special 
ortho-resists have higher sensitivity to 
longer light wavelengths and have a higher 
photographic speed. 

As an introduction to the subject, this 
little book appears to have no obvious 
disadvantages. It is clearly written, with 
illustrations throughout, is well printed on 
high quality art paper and is nicely pre¬ 
sented. At the low price asked, it 
represents excellent value. As an addi¬ 
tional bonus, a supplementary 36 page 
booklet entitled “Applications Data for 
Kodak Photosensitive Materials” is sup¬ 
plied free with every copy. (H.A.T.) 

RCA manual 

RCA SILICON POWER CIRCUITS 
MANUAL, Technical Series SP-50, 
published by Radio Corporation of 
America, Electronic Components and 
Devices Division, Harrison, New 
Jersey, 1967. Soft covers, 5Jin x 
8£in, 416 pp., many circuits and 
diagrams. Price in Australia $3 plus 
postage where applicable. 

This RCA manual on silicon semi¬ 
conductor power devices and their ap¬ 
plications, is written mainly for the circuit 
and equipment designer but is also of 
potential value to engineering students, 
technicians and advanced amateurs. It 
presents information on basic device 
operation and construction, ratings 
and operating conditions, parameters and 
measurements, equivalent circuits and cir¬ 
cuit analysis, together with design infor¬ 
mation concerning rectifiers, power con¬ 
verters and inverters, regulators, high 


frequency power amplifiers and low fre¬ 
quency control and audio power 
amplifiers. 

The initial section consists of an intro¬ 
ductory discussion of crystal structure, 
resistivity, junctions, current flow and 
device types. Then follows chapters deal¬ 
ing respectively with silicon junction recti¬ 
fiers, thyristors and silicon junction 
translators; in each case discussing the 
theory of operation, construction, ratings 
and characteristics and typical applica¬ 
tions. The chapter dealing with power 
transistors includes discussions of para¬ 
meters, equivalent circuits and analysis of 
small-signal, large-signal, and switching 
operation. 

The final two-thirds of the book con¬ 
sists mainly of the design section, with 
chapters treating rectification, power 
conversion, power regulation; high fre¬ 
quency power amplifiers and control and 
audio low-frequency power amplifiers. 
The emphasis in these chapters is essen¬ 
tially on practical design considerations, 
although the discussion is at a fairly high 
level and relevant design equations and 
techniques are given and discussed freely. 
In the chapter dealing with high fre¬ 
quency power amplifier design, particu¬ 
lar emphasis is placed upon impedance 
matching, liberal use being made of 
impedance-admittance chart methods. 

In general, the text is quite up-to-date 
in treatment, and can thus be commend¬ 
ed as a worthwhile reference on current 
silicon device design techniques. There 
are a few exceptions, however; 
for example I can find no reference, in 
the sections on rectification and conver¬ 
sion, to the zero-voltage switching techni¬ 
que rapidly growing in importance in 
many countries. A discussion of this 
would have been particularly valuable. 
Still, at $3 one can hardly expect every¬ 
thing, and at this price the book certainly 
represents excellent value as it stands. 

For those concerned with equipment 
or circuit design using silicon devices, 
a book which is eminently worthy of in¬ 
spection. 

Our copy came directly from the pub¬ 
lisher, but we understand that copies are 
already available from local bookstores. 

(JR) 

Signal generators 

HOW TO USE SIGNAL GENERATORS 
in Radio, TV and Hi-Fi Servicing, 
by John D. Lenk. Published by John 
F. Rider Publisher, Inc., New York, 
1967. Soft covers, 6in x 9in, 120pp., 
many circuits and diagrams. Price in 
Australia $4.05. 

A useful book on service-type signal 
generators, written as a text for student 
technicians and tyro hobbyists, and as a 
reference for technicians and advanced 
amateurs. It deals not only with the 
familiar RF modulated oscillator and 
audio oscillator, but also with sweep 
generators, marker generators and FM 
stereo generators. 

The coverage is quite thorough, with 
chapters discussing basic principles of 
operation, control function and adjust¬ 
ment, testing and calibration, and appli¬ 
cations. The latter are covered in a num¬ 
ber of chapters, with all the usual AM 
receiver and audio amnlifier tests together 
with those concerning FM receiver testing, 
TV alignment and testing, antenna and 
transmission dine measurements, and sun¬ 
dry measurements concerning resonance, 
speaker enclosure performance, turntable 
operation and so on. In each case the 
author describes not only the principles 
of the test concerned but also the detailed 
steps involved. This should make the book 
of particular value to those with little 
practical experience. 

The text is well illustrated with dia¬ 
grams and circuits, and is uncommonly 
free from reference to specific instrument 
brands and models. There are of course 
references to standard American inter¬ 
mediate, channel and stereo subcarrier 
frequencies, but the Australian reader 
should not find any difficulty in substitut- 
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ENJOY HIGHER PAY AND MORE SECURITY 



WHY NOT YOU? 

Put yourself in this picture! With training through T.T.l .. you could 
qualify for a start in the Electronics Industry as a: 

• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 



THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 
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P.O. Box 83, Double Bay, 

Please tell me more about T.T.l 
Training, without obligation to me. 
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Name.,.... 

Address 
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ing the corresponding local frequencies 
(where they exist! In any case the section 
dealing with FM stereo is of little more 
than academic interest at present). 

In short, a worthwhile little book on 
service-type signal generators and oscilla¬ 
tors, and one which should be found of 
interest to both amateur and technician 
alike. 

Our copy came from Feffer and Simons, 
Inc., who are Australian representatives 
for Rider. However, we understand that 
copies of the book are in stock at all 
major bookstores. (J.R.). 

Amplitude modulation 

UNDERSTANDING AMPLITUDE 

MODULATION, by Irving M. Gott¬ 
lieb. Originally published 1966 by 
Howard S. Sams and Co. Inc., In- 
dianopolis 6, Indiana, UJS.A. This 
edition published 1967 by W. Foul- 
sham and Co. Ltd., Slough, Bucks., 
England, with a specially written in¬ 
troductory chapter for U.K. readers. 
Hard covers, 5iin x 8itn, I60pp, 
many illustrations. Australian price 
$4.25. 

Most radio theory textbooks can usually 
spare only a single chapter to deal with 
amplitude modulation. This book, which 
has four lengthy chapters to cover the 
same subject, should therefore be of con¬ 
siderable assistance to those seeking a bet¬ 
ter understanding of it. It has been written 
at a fairly readable level, to meet the 
needs of students, technicians, and certi¬ 
ficate examinees. The author states he has 
also tried to serve the interests of radio 
amateurs and others engaged in electronic 
experiments. 

Througlhout the author has maintained 
a balance between theory and practical 
application, each section being provided 
with diagrams, graphs and practical cir¬ 
cuits. Valve circuits have been used pri¬ 
marily as examples, but transistorised 
equivalents are given occasionally. 

The four ohapters are as follows: Chap¬ 
ter 1 — “Fundamentals” — includes sec¬ 
tions on the Fourier theorem (a simple 
form), the AM equation, demodulation, 
and intermodulation and cross modula¬ 
tion. Chapter 2 —* “High-Level Amplitude 
Modulation” — includes HF class C am¬ 
plifiers, the plate modulation characteris¬ 
tic of a class C amplifier, trapezoidal 
modulation pattern, and high-level modu¬ 
lation of transistors. Chapter 3 — “Low- 
and Intermediate-Level Amplitude Modu¬ 
lation”—includes sections on low-and 
high-level modulation compared, grid 
modulation, switching modulators, and 
square-law modulation. Chapter 4 — 
“Techniques for Improving Amplitude- 
Modulation Performance”— includes the 
basic operating features of push-pull 
amplification, polarisation of speech 
waves, and single sideband. 

Our review copy came from Grenville 
Publishing Co. Pty. Ltd., 154 Clarence 
Street, Sydney. Copies should also be 
available from other technical booksellers. 
(J.H.) 

LITERATURE—in brief 

RADIOTRONICS, Vol. 32, No. 4 (Nov¬ 
ember, 1967) includes the following 
articles: 

VHF Mixer Design using the RCAr 
3N128 MOS Transistor. This discusses 
some of the design criteria pertinent to 
the construction of MOS mixers, and 
presents an example of a complete VHF 
MOS converter. 

A Solid State AM Transmitter for Two- 
Metre Operation, by D.W. Nelson, WB- 
2EGZ. The author describes the use of 
the moderately - priced RCA-40290 “over¬ 
lay” transistor in conjunction with several 
other transistor types in a two-metre AM 
transmitter having more than 1.5 watts 
of output power. 

PN Junctions as Optical Sources. This 
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article discusses optical sources as applied 
to electronic functions, and deals with 
types of light source, light emitting diodes 
and performance of PN junction diodes 
as light emitters. 

Theory and Application of Thyristors 
(Part 2). This second article in a series 
deals with construction, ratings and char¬ 
acteristics. 

This issue of “Radiotronics” also in¬ 
cludes technical data on AWV silicon 
NPN planar epitaxial transistors AS300, 
AS301, AS302, AS310, AS311, AS312 and 
AS313; RCA integrated circuits CA3034. 
CA3035 and CA3036; EEV magnetron 
M5028; AWV metal ceramic beam power 
tetrode 6166A. 

“Radiotronics” is published quarterly at 
an annual subscription of $2. Single cop¬ 
ies are available at 50c each. Inquiries 
to Sales Department, Amalgamated Wire¬ 
less Valve Co. Pty. Ltd., Private Mail 
Bag, P.O., Ermington, N.S.W. 2115. 

STANDARDS ASSOCIATION OF 
AUSTRALIA has published an Australian 
standard, AS Z33, establishing preferred 
frequencies and band centres for acousti¬ 
cal measurements, based on an inter¬ 
national standard recommendation, in 
order both to facilitate comparison of 
results and to provide a guide for future 
design and construction of measuring 
equipment. The preferred frequencies are 
based on a series having a basic frequency 
of lKHz. Copies of AS Z33 may be ob¬ 
tained from any office of the Association 
for 50c. 

NEW DEVELOPMENTS, Issue B035, 
December, 1967, the new products maga¬ 
zine of Jacoby, Mitchell and Co. Pty. Ltd. 
includes the following items: 

Electronic Engineering Co. EECO 880A 
VLF receiver; EECO 760A analog to digi¬ 
tal converter; digital logic training equip¬ 
ment; EECO 883 coherent frequency syn¬ 
thesizer; EECO 817 digital clock.. 

Alma reed relays. 

Sony CV-2100CE video tape recorder. 

Quan-Tech model 318 impulse distribu¬ 
tor analyser. 

Ad-Yu type 559 series delay lines. 

Alfred models 1151 to 1153 sampler- 
attenuators. 

Technical Products Co. TP662 logarith¬ 
mic converter. 

TRW Semiconductors PT220 N-chan- 
nel cascode IGFET transistor; PT6670 
NPN high power UHF silicon amplifier 
transistor; PT5914 NPN high speed switch 
silicon transistor. 

Siliconix Inc. U205, U206 and U207 
differential pairs N-channel silicon junction 
field effect transistors. 

Inquiries to Jacoby, Mitchell and Co. 
Pty. Ltd., 469-475 Kent Street, Sydney, 
NjS.W. ,2000. 

ELECTRICAL PROPERTIES OF 
COPPER AND HIGH - COPPER AL¬ 
LOYS is an eight-page brochure recently 
published by the Copper and Brass In¬ 
formation Centre, 321 Kent Street, Syd¬ 
ney, N.S.W. 2000, from whom copies are 
available. It is intended to assist users of 
these materials to select the correct alloy 
from the standpoint of the electrical 
properties, and includes data on the effect 
of temperature, composition and fabri¬ 
cation history as these affect the proper¬ 
ties of the metal. Standard designation 
and compositions of the alloys are listed, 
and a wide list of further references is 
also given. 

KODAK (AUSTRALASIA) PTY. LTD. 

has available the following publications: 

Proceedings—Kodak Seminar on Micro¬ 
miniaturisation. This 70-page booklet is a 
reprint of papers presented at a seminar 
organised by Eastman Kodak Company, 
in the U.S.A. The papers presented by 
leading industry experts reported on tech¬ 
nological change and advancement in 
microminiaturisation using Kodak photo¬ 
resists technology in the electronics and 
micro-electronics industries. The booklet 


is available from Kodak branches in all 
states, price $1.20 per copy. 

Photofabrication. This advertising bro¬ 
chure is intended to give basic information 
about the application of photofabrication 
techniques to various manufacturing indu¬ 
stries. It explains the types of metals which 
can be used, tolerances available, cost of 
a basic set-up, and contains an ingenious 
formula intended to enable the user to 
determine whether photofabrication will be 
more economical than existing processes 
used in a particular case. The brochure 
is available free, by writing, on company 
letterhead, to Kodak (Australia) Pty. Ltd., 
Graphic Arts Department, 379-381 George 
Street, Sydney, N.S.W. 2000. 

MULLARD OUTLOOK, Vol. 10, No. 
5, September/October, 1967, includes the 
following articles: The Influence of Elec¬ 
tronics in Automotive Engineering; Tran¬ 
sistor EHT Generator; 4W Transistor 
Tape Recorder for Mains Operation; Glass 
Delay Line DL1 for Colour TV Receivers; 
Manufacture of Silicon Planar Transistors; 
SSB High-Power Linear Amplifier Using 
BLY17 Transistors. Mullard Outlook is 
available from Mullard-Australia Pty. 
Ltd., 35-43 Clarence Street, Sydney, 
N.S.W. 2000. Subscription rate is $2 per 
year. 

MARCONI INSTRUMENTATION, 
Vol. 11, No. 2, August, 1967, includes the 
following articles: Mod and Intermod; 
Frequency measurement up to 100MHz 
at millivolt level; Intermodulation in VHF 
receivers and signal generators; Precision 
DC voltage measurement; 2700 channel 
White Noise Test Set type OA2090A with 
standardising noise generator; FM/AM 
Modulation Meter type TF2300S. Marconi 
Instrumentation is a complementary jour¬ 
nal published by Marconi Instruments Ltd., 
St Albans, Hertfordshire, England. 

STANDARDS ASSOCIATION OF 
AUSTRALIA has published a further 
Australian standard in the series for 
electrical equipment based on the require¬ 
ments drafted by the International Elec¬ 
trotechnical Commission. The new stand¬ 
ard is AS C381, Reduced Current Motor 
Starters and Controllers. In addition to 
IEC requirements, the standard took into 
account requirements specified in the cor¬ 
responding British standard (BS 587). The 
most significant departures from the latter 
relate to the design of auto-transformer 
starters, breaking capacities, and tempera¬ 
ture limits. Copies of AS C381 may be 
obtained from the various offices of the 
Association for $2.00 each. 

STANDARD ASSOCIATION OF AUS¬ 
TRALIA has endorsed for use as Austra¬ 
lian standards a number of British stan¬ 
dards dealing with high voltage electrical 
distribution equipment. In each case the 
endorsement is subject to a number of 
Australian amendments intended to take 
account of conditions and supply authority 
practices in this country. The Associa¬ 
tion has also issued an amendment to AS 
C63, Electrical Contractors. 

The new standards are: AS Cl3 — 
Marking and Arrangement of Switchgear 
Busbars, Main Connections and Small 
Wiring (endorsement of BS 158); AS C52 

— Busbar and Busbar Connections (BS 
159); AS C89 — Oil Circuit-Breakers for 
AC Systems (BS116); AS C339 — Oil 
Switches for AC Systems (BS 2631); AS 
C340 — Electric Power Switchgear and 
Associated Apparatus (BS 162); AS C380 

— Heavy-Duty Air-Break Circuit-Breakers 
for AC Systems (BS 3659). Each stan¬ 
dard defines service conditions, gives 
standard ratings, and specifies require¬ 
ments for construction, tests and perform¬ 
ances. 

Copies are available from the various 
offices of the Standards Association at 
the following prices: AS Cl3—62c; AS 
C52—$1.10; AS C89—C3.20; AS C339— 
$1.00; AS C340—$2.50; AS C380—$2.60. 
Amendment No. 1 to AS C63 is 20c per 
copy. 



SPECIALISE 

IJV 


EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA 
TELEPHONE: SI-44S3. 


RADIO and TELEVISION 
TECHNICIAN 

A vacancy exists in our 
MEDICAL ELECTRONICS 
laboratory for a technician, 
experienced in the maintenance 
of Radio, Television or Electronic 
systems. Duties will include 
participation in hospital and 
university equipment installation 
and maintenance programs. 

The successful applicant will 
receive any necessary conversion 
training and an excellent salary 
is envisaged. 

No shift or weekend work 
required. 

Telephone or mail your 
application to 

Mr G. Forsyth, 

Melbourne Service Manager, 

WATSON VICTOR LIMITED 

201 Victoria Parade, 
COLLINGWOOD, VIC., 3066. 


JUST RELEASED! 


TWO NEW DO-IT-YOURSELF BOOKS - 
ONE FOR RADIO-ONE FOR TV, 
BOTH ONLY $1 EACH 

Station finder charts, broadcasting 
logs, buyers guide, short wave listen¬ 
ing, hi-fi and self service, including 
the lowdown on transistor batteries, 
are all featured in this authoritative 
new Keith Winser annual. Station 
Success stories and a section on the 
biographies of famous personalities 
of the air too. 

Now at all newsagents. 

Published by 

THE AGE: KEITH WINSER 
PUBLICATIONS. 

233 Collins Street, Melbourne 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


I"International Correspondence Schools 

| Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. I 

I Please send me, without cost or obligation, your Free Booklet 

“Your Career in Electronics” and full information about_ ■ 


I_I 

| Name (Mr., Mrs., Miss)__Age_ | 

| Address_ | 

| Phone___ | 

I Occupation___Dpt. 528 ■ 
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PHILIPS IN SCIENCE AND IN¬ 
DUSTRY, Vol. 13, No. 4, is the latest 
iition of a world-wide circulation pub- 
cation for industrial electronics and 
dated fields. Inquiries should be addressed 
> the Scientific and Industrial Equipment 
>ivision, Philips Electrical Pty. Ltd., 69- 
9 Clarence Street, Sydney, N.S.W. 2000. 

The articles include: Cryogenics . . in 
emand; Cryogenerators for very low 

:mperatures-applications of cryogenics; 

>w-temperature treatment of metals; 
iquid air for low-temperature cooling of 
argo spaces; Refrigeration control in the 
hilips cryogenerator; Miniature cryo- 
enerators for temperatures down to 25 
eg. K; The PLHe-209 helium-liquefier; 
’he PLH-104 hydrogen-liquefier; The 
EH-100 ultra-low-temperature cryogener- 
tor; Liquid nitrogen for inert-gas appli- 
ations; A compact isochronous cyclo- 
ron; U.K.A.E.A. build special target for 
yclotron; A demonstration control loop 
dth process-simulator. A brief summary 
>f new products is also included. 

STC COMPONENTS REVIEW, Vol. 4, 
4o. 9. September/October, 1967, gives 
>rief descriptions of the following items: 
elenium rectifiers; Hi-g relays; Beyschlag 
uaibon-film resistors; epoxy silicon recti- 
iers; general purpose transistors; diecast 
>oxes; solid tantalum capacitors; chermis- 
ors in electronics. Inquiries to Standard 
Telephones and Cables Pty. Ltd., Moore- 
>ank Avenue, Liverpool, N.S.W. 2170. 

VARLAN SPECTRUM, Vol. 1, No. 2, 
November, 1967, the journal of Varian in 
Australia, continues its introduction to 
he division land personnel of Varian Pty. 
Ltd. It also includes articles describing 
he Cary Model 16 Spectrophotometer 
and the Varian Model T-60 NMR Spec¬ 
trometer. Inquiries to the company at 38 
Oxley Street, Crow’s Nest, N.S.W. 2065. 

MINIWATT DIGEST, Vol. 6, No. 10, 
October, 1967, includes the following 
articles: MOST LF amplifier TAA320; 
ligh-voltage silicon planar NPN output 
transistor BD115; a simple 1.8W gramo¬ 
phone amplifier using TAA320 and BD- 
115; universal amplifier with gain or 
balance control; new additions to Philips 
electrolytic capacitors manufactured in 
Australia; NTC thermistors; abbreviated 
tentative data on the new A28-14W 11 in 
rectangular TV picture tube. 

MiniwatJt Digest is published by the 
Miniwatt Electronics Division of Philips 
Electrical Pty. Ltd., 20 Herbert Street, 
Artarmon, N.S.W. 2064. Subscription rate 
is $3 per volume post free; single copies 
are available at 50c. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, 
U.S.A., 'has published a complete selec¬ 
tion guide for “plastic” transistors. Cover¬ 
ing Motorala’s Unibloc silicon annular 
transistors developed for industrial appli¬ 
cations, it includes complete voltage/- 
current selection information, a replace¬ 
ment table, and a parameter inter-rela¬ 
tionship table. A section of the brochure 
is devoted to an illustrated description 
of the Unibloc plastic package. For a 
copy of this Motorola selection guide, 
write to the Australian 'agents. Cannon 
Electric (Aust.) Pty. Ltd., 58 Cluden Street, 
E. Brighton, Victoria, 3187. 

HEWLETT - PACKARD JOURNAL, 
Vol. 19, No. 2, October, 1967, includes 
the following articles: A system for mea¬ 
suring the (thermal resistance of semi¬ 
conductor diodes; digital frequency syn¬ 
thesiser covering 0.1 MHz to 500MHz in 
0.1 Hz steps; phase noise in frequency 
synthesisers; transform methods for linear 
systems — this is a highly condensed 
collection of reference material on trans¬ 
form methods. Inquiries to the Australian 
agents, Sample Electronics (Vic.) Pty. Ltd., 
9-11 Cremorne Street, Richmond, Victoria. 
3121. 

EMERSON AND CUMING INC., 

Canton, Massachusetts, U.S.A., describes 
many different types of Ecco reflectors 
in a new illustrated four-page folder. 
Performance characteristics are shown 
graphically and compared with a flat plate 
and a circular corner reflector. Data are 
given not only for monostatic and bistatic 


reflectors, but also for omni-azimuth and 
omni-directional units. Copies available 
from the Australian agents, Wm. J. 
McLellan and Co. Pty. Ltd., The Crescent, 
Kingsgrove, N.S.W. 2208. 

TELECOMMUNICATION JOURNAL, 
Vol. 34, No. 11, November, 1967, includes 
an article on “The development of tele¬ 
communications in the U.S.S.R. (1917- 
1967)’* by Mr N. D. Psurzev, Minister 
of Postal and Electrical Communications 
of the U.S.S.R., which was specially 
written for the journal on the occasion 
of the 50th anniversary of the Russian 
Revolution. Other articles describe the 
“K-1920 multi-channel communication 
system” used in the Soviet Union, and a 
study of “signal variations versus tempera¬ 
ture.” 

In its “Ideas and achievements” feature, 
the journal gives information about the 
project Apollo communication system, a 
new Japanese cable ship, the development 
of data transmission systems, and a legal 
aspect of telecommunications — 
“lexonomy.” There is also a description 
of the experimental earth station at 
Ahmedabad (India), set up with the aid 
of the International Telecommunication 
Union to train specialists in space com¬ 
munication. 

Telecommunication Journal is published 
monthly in separate English, French and 
Spanish editions. Annual subscription by 
surface mail is 25 Swiss francs per 
language. Single copies cost 2.50 Swiss 
franos. The journal may be obtained 
from the Publications Service of the 
I.T.U., Place des Nations, 1211 Geneve 
20, Switzerland. 

BELDEN CORPORATION, of the 

U.S.A., has published a new electronic 
wire catalogue. Fully reorganised, Catalog 
867 is 100 per cent larger than its pre¬ 
decessor. Over 20 new products are 
included, together with descriptions of how 
and where each product may be used. 
Free copies may be obtained by writing 
to Electronics Division, Singer Products 
Co. Inc., 95 Broad Street, New York, 
N.Y. 10004, U.S.A. 

SPECTRUM, No. 8, November, 1967, 
the new products magazine of Watson 
Victor Ltd., includes descriptions of the 
following items: 

Hilger and Watts spectrophotometers 
Infrasoan and Spectromaster. 

Rausch and Lomb oolorimeter-spectro- 
photometer Spectronic 20. 

Thermolyne laboratory furnaces. 

Hilger-I.R.D. high-speed infra-red gas 
analyser. 

Graetz dose rate meter. 

James non-destructive ultrasonic tester 
V-scope. 

Krautkramer ultrasonic miniature flaw 
detector USK 5 MR and recorder SR 5. 

Hanovia photochemical reactor 1L and 
Chromatolite Lamp. 

Qualtex water still. 

Microtron 200 microwave power 
generator. 

RZR 1-64 stepless speed stirrer. 

Inquiries should be addressed to Watson 
Victor Ltd., P.O. Box 144, Ryde, N.S.W. 
2112 . 

G.E.C. (AUST.) PTY. LTD. has the 
following publications available: 

Valves and cathode ray tubes for 
industry—a 52-page guide to the products 
of the M-O Valve Co. Ltd. 

Equivalents list — a companion to the 
above. 

Cathode ray tubes for industry—high¬ 
lights a selection of types from the M-0 
range. 

TDK Core Ferrite manual — a very 
comprehensive collection of material 
describing the ferrite products of TDK 
Electronics Co. Ltd. 

A collection of data sheets on TDK 
cores and ceramic capacitors is also 
available. 

Inquiries (on company letterhead) to 
Electronics and Communications Division, 
G.E.C. (Aust.) Pty. Ltd., cnr. Bibby Street 
and Burns Crescent, Chiswick, N.S.W. 
2046. B 


► 



to 342 KENT STREET .. 

Yet, of last we've moved ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High 
Fidelity Showroom and acoustically 
designed demonstration studio you 



will be able to choose equipment in a 
quiet and pleasant "browse around" 
atmosphere assisted by our know¬ 
ledge and experience gained over 20 
years in the Audio and Hi-Fi equip¬ 
ment business. 

MOVING SPECIALS 

Complete Stereogram Systems in 
cabinets - 3 piece. 

System I comprising - 
Vertical equipment cabinet in Teak 
veneer. 2 speaker enclosures in mat¬ 
ching Teak. Units included are as 
follows - Dual 1015 Turntable Shure 
Magnetic Cartridge Trio TKI50T 
Solid State Amplifier 13 watts per 
channel 2 Magnavox 8 WR Mk 11 I 
Loudspeakers. Yours for only $334.80 

System 2 same as above but with 
Wharfedale Super 8 RS/DD speakers 
in place of the Magnovox. Complete 
for . . . $366.00 

System 3 consisting of vertical equip¬ 
ment cabinet 2 10" speaker enclos¬ 
ures all in Teak. Units included are 
as follows - Trio TK250E Solid, State 
Amplifier 20 watts per channel Dual 
I009SK2 Turntable. Shure Magnetic 
Cartridge. 2 Wharfdale Super 10 
RS/DD lO" speakers. Yours complete 
for only . . . $472.00 


ARROW 

ELECTRONICS PR LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 & 29 6731 
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NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

_ „ ... (DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
$5.00 EXTRA. Post and packing N.S.W., $1.25 — Interstate $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

P u , rcl I a f td lh 5 "\ b,or condenser •lock of manufacturer* Including S.T.C. and Strombcn-Corlson who hart ceased the uum- 
factor* of television and radio receiver* and can offer the lame at le s* than 25 per cent of list price. 

wound rciistor*? re ma ‘ Bly l,R,C * Mor * anilc ,n valuci frow 200 ohm * lo 5 mc «- in 2 watt rating* and Include *orae wire 

Thl . rnndanM,. „ I* if J prlcc ’, $90< ! Der ^ °!f r prl , ce '. $20 .° ptr ,0 °* Post nnd Packing 25c extra. 

The condenser* are in most popular makes and include mica, ceramic, paper, and electrolytic in standard value*. 

List price, SI 1 per 100. Our price, $2.0* per 100. p os . nnd nackina 15c #xtr» 

The potentiometer* are all current type* and include switch pot*, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, S2.50 per dozen. Post and packing, 25c extra 

FREE i£ rlo A,JS? cac Jt| P ,0 * °* "Sisters, condenser* or potentiometer* purchased we will supply free: One ' New Type 

* Valve Type 6U7C3, 6X5GT or IT4. 


SPECIAL — OFFER 

Complete KIT ter TRANSISTOR 6 PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated. 

Dials nvnilable for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



TYPE 
XA101 
XA10J 
XB103 


NEW ENGLISH MAZDA TRANSISTORS 


EQUIVALENT 

OC4S 

OC44 

OC75 


R.F. Transistor. 

0*e. Transistor. 

AUDIO central purpos* .. 


Ducon type SFT 113 equlv, OC74 . 73e ea. 

85c Available In matched pair* at.SI.50 pair 

7 Sc ea. AUDIO OUTPUT 

75c Pott and packing on translator* 15c any quantity. 


A.W.A. 23" E.H.T. transformers and 23" 110 dag. deflection yokes. New manufacturer’s stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


•07 . SI.75 

1C7G . 30c 

1D8GT . 95c 

1K5G . 40c 

IK7G . 49« 

1M3G . 40c 

1P5G . 25c 

105G . 25c 

1T4 . 45* 


3Q4 . 73« 

3S4 . S1.00 

8V4C .$1.00 

*B8 . S1.00 

*CSG . S0c 


6H6G . 35c 

4K7G . 45e 

4KIG . tie 

4Q7G equlv, 4B4G SI.00 
4SA7GT . 95* 


4SJ7 . 

95* 

4SN7GT . 

95c 

6SS7 equlv. 6SK7 

S5c 

•U7C . 

45c 

6X5GT . 

75c 

7C7 . 

35e 


I2AT7 . 

.$1.00 

1L5G . 


12A6 . 

. 10* 

12SK7 . 

. 80* 

12SKI . 


12SH7 . 

. 50* 

S66 . 


984 . 


955 . 


EK32 . 

. *»c 


Please add postage on all valves. 


NEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50. 150. 500, 1.500 
A.C.V. 1.5, 15. 50, 150, 500. 1,500. 
D.B. -10db to 4-60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 





NEW PORTABLE RECORD PLAYER CASES 

Attractive two-tone cabinet with plastic trim. 
Supplied with Jin x 7in speaker In felt-lined enclosure 
Space for amplifier and batteries or power supply. 


Dimension*: 15ln x 13in x 71n. 

Post and Packing: N.S.W., 90c; Interstate. 11.20. 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


EXTENSION SPEAKERS 



HEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes. 75c. Post.: 20c. 


T.M.K, MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As adver¬ 
tised in April issue of Electronics 
Australia. 


TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 
Interstate, 45c. 


NEW MIDGET POWER TRANS. 

40mA prim., 240v. Sec 225 x 225 with 6.Jv. 
Fil. Winding. 

S3 25 Postage: N.S.W., 2fci 

Interstate 45e. 

30mA 240v Prim. 150 x 150v. Sec. with O.Jv 
Fil. Winding. 

‘ir Postage: N.S.W., 2S«. 

Interstate 35c. 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted 
with a digital counter and will take 7in spools. 
2 Track, $35, 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300V. W., 2, 32 mfdj 300 V.W., 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra. 


NEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 
Post and packing 30c extra. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts including 12V 
motor and full instructions. 

$2.50 post 25c 



Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 

NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 
Extends to 36in, each section 
can be used singly for car or 
portable .. $1.50. Post 20c. 

SINGLE TELESCOPIC 
Aerial 12in extends to 33in. 

• 60 cents. Post 10 cents. 

NEW 4-SPEED STEREO NEW STEREO CHANGER. 

PLAYER F.O.R.$17.50 <-SPEED F.O.R.$21.50 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 38c 


POWER TRANSFORMER 

Pita. 14»V Stc. 39* toll. ■ aide. M M.A. On «.3V, on 9V Pit. 

$2.75 _Port N.S.W. Me. Inl.fil.l. »*t. 


72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order 5 yards. 


NEW SELENIUM RECTIFIERS 

New Selenium Rectifier*. 4 or 12 Toll at 4 amp., 93.79. Post. N.S.W., 2Sct 
Interstate, 20c. Transformer for above rectifier tapped for 4 to 12 volts, 
$4.75, Post, N.S.W., 7Sci Interstate Sl.Ot. 

Ae above, 4 or 12 volt, at 2 amp., 92.75. Post, N.S.W., 35« Interstate, 4Sc. 
Transformer lor above, 93.75. Post, N.S.W., 33ci Interstate, 49c. 


TRANSISTORISED SIGNAL INJECTOR, $5.50 

A MUST FOR QUICK TROUBLE SHOOTING Using 
TWO Transistors, complete with instruction sheet and 
battery. Post free. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated. 6 band 120KC to 390 Megs. 
Provision for crystal. aa 

Post N.S.W., 75c; Interstate. $1.25. V 


i 


USED HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 7.000 
R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 5Viin 

x 31*111, with 5/16in spindle.$3.75. 

Post, N.S.W., 50c; Interstate, 85c. 




NEW EXTENSION SPEAKER 

FITTED ID ATTRACTIVE LAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.75 

Post and packing 75c. 


THE NEW COLLARO 3-SPEED 4 TRACK 

TAPE-DECKS 
$55.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

• 3-ip«td 1%. 31*. 7Vi. • Pause control. • Takes 7ln. spools. 
• Simplified controls. 4 Tracks, $49; OSC Coils. $1.59. 



NEW 4" 

EXTENSION SPEAKERS 

These 4 M speakers are monnted In 
plastic cabinets suitable for use as 
intercom, units or extension speakers. 
Fitted with switch and volume control. 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$3.00. Post and Pocking, NAW., 
69c. Interstate, 99c. 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TARE DECKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

Please specify if required for pick-up or tape heads. 




29 WATT.$53.73 

17 WATT.$43.73 

Post Extra on 17 Watt. 
N.S.W., $1; Interstate. $1.50 
25 Watt by Rail or Air. 

Too Heavy for Post. 


NEW 17 & 25 WATT PA AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing facilties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). $6.75 

Crystal Microphones for amplifier. $4.75 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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BARGAIN BUYS” 


• SELF TAPPING SCREWS 

Papkets of 100. Sizes Available—3/16in x 4 Gauge: 
fin x 6 Gauge; |in x 7 Gauge; fin x 8 Gauge. 

75c a pack post free. 

• CRYSTAL LAPEL 
MICROPHONES 

Complete with Cord and Plug. $1.75 Post Free. 


• RESISTORS 

English Erie 1 Watt Carbon. Assorted values— 

100 (or $3.75 Post Free. 

• POLYPAC No. 11 

25 assorted low voltage electrolytic condensers. 2 to 
100 mfd. in 6, 12, 25 and 50 volt. 

$3.50 Post Free. 

• POLYPAC No. 12 

25 assorted insulated power resistors Non-Inductive 
±. 5 per cent. Ten each 4 and 6 watt and five 
10 watt. 


$5.95 


Post Free. 


• SUPER POLYPAC No. 13 
$5.95 Post Free. 

Contains 85 assorted components, including 5 poten¬ 
tiometers (at least one with switch), 10 mica conden¬ 
sers, 10 Tubular Condensers, 10 Microcap Con¬ 
densers, 10 Resistors 1 watt, 10 Resistors 5 watt, 
10 Low Voltage Electrolytic Condensers. 5 High 
Voltage Electrolytic Condensers, 5 matching knobs. 


SPEAKER TRANSFORMERS 

Type E 5000 or 7000 ohms to either 3.5 or 15 ohms 

$1.50 each, post free. 

Lot, of 10 $14.00 

Post Free. 


POWER SUPPLY BASIC KIT 

Consists of: 

One Transformer tapped for 9v and 12v at 500 ma. 
One full wave contact cooled Rectifier. One 1000 
mfd 15 V.W. Capacitor. Make your own 9 or 12 
volt power pack to supply transistor radios, record 
players, slot cars, toys, etc. Supplied with wiring 
diagram. 

$3.50 

Post Free. 


EXTRA SPECIAL 

B.A.S.F. RECORDING TAPE 

4i" 900 ft. Type LGS 26. $3.75 
4*" 1200 ft. Type PES 18 $5.50 
51" 2400 ft. Type PES 18 $7.95 

All post free 

NEW TONTINE 75 

Bonded Acoustic Batting 

Approved by Electronics Aust. for use in speaker 
cabinets. Made from White Dacron Polyester Fibre. 
Will not crack or break when folded. 

Price per square foot 
25c plus 5c square ft. puck and post. 

Or pieces 5ft x 3ft. 

$2.50 

Plus 30c pack and post. 



WAI 

m 

IRTC 

INI 

RANKS 


220 PARK ST., STH. HELB., VIC. Ph. (9-0151 (30 lines) [ 

Please incWs pcsiag e or freight with a/I orders. 
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AMATEUR BAND NEWS AND NOTES 

V. LA. Planning I.A.R.U. Congress in Sydney 


The Wireless Institute of Australia is planning for an Inter¬ 
national Amateur Radio Union Congress, to be held in 
Sydney this year. 


By Pierce Heely, VK2APQ* 


The following information on the pro- 
>osed International Amateur Radio Union 
Congress has been received from John 
P. Battrick, VK30R, Federal Secretary of 
he Wireless Institute of Australia. 

The Federal Council of the Wireless 
institute of Australia holds its annual 
convention in each State in rotation. This 
year it is the turn of the New Sooth 
Wales Division to be host to the other 
divisions. However, this year New South 
Wales have been requested by Federal 
Executive of W.LA. to oater for a dif¬ 
ferent form of convention from that 
usually undertaken—the W.I.A. Conven¬ 
tion and the International Amateur Radio 
Union (I.A.R.U.) Congress will be held 
concurrently and jointly in Sydney this 
Easter. All Divisions have agreed that 
such a Congress is desirable, and the 
majority of Divisions have agreed that 
the venue should be Sydney. 

This I.A.R.U. Congress move was 
made months ago when Federal Executive 
member, David Rankin, VQ30V, indicat¬ 
ed that he was off on a world business 
trip. He was accredited as an official 
representative of the W.I.A., letters of 
introduction were sent to many overseas 
societies, and David was able to “sound- 
out” the possibility of their sending rep¬ 
resentatives to such a congress if held. 
David was able to ascertain that in all 
probability representatives of the Ameri¬ 
can Radio Relay League (A.R.R.L.), 
Radio Society of Great Britain (R.S.G.B.), 
New Zealand Amateur Radio Transmit¬ 
ters (N.Z.A.R.T.), Japanese Amateur 
Radio League (J.A.R.L.), Korean Amateur 
Radio League (K.A.R.L.) and other 
amateur societies would consider coming 
to Australia. 

In view of this response, Federal Execu¬ 
tive has sent invitations to International 
Amateur Radio Union Headquarters, 
(A.R.R.L.); Region 1 and Region 2 Execu¬ 
tives, and R.S.G.B.; and the following 
amateur societies in Region 3 — 
N.Z.A.R.T. (New Zealand), J.A.R.L. 
(Japan), K.A.R.L. (Korea), M.A.R.T.S. 
(Malaysia), P.A.R.A. (Philippines), 
B.A.R.T.S. (Burma), R.S.C. (Ceylon), 
A.R.S.I. (India), P.A.R.I. (Indonesia), 

H.A.R.T.S. (Hong Kong), R.A.S.T. (Thai¬ 
land), P.A.R.S. (Pakistan), A.R.S.I. (Iran), 
and R.C.O. (French Polynesia). 

Also amateurs in Singapore, Laos, 
Nepal, Afghanistan, Okinawa, New Cale¬ 
donia, Fiji and New Guinea have been 

MiiiiiiitimiiiimiitiiHUiiiiiiiiHiuiiiHiiiiiHmiiiiiiiiiminiiiiiiiiiiiiiiiHiimiiiit 

$ News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


circularised. It is hoped the societies that 
said they could send a representative will 
do so, and that other societies will also 
find it possible to participate. It is real¬ 
ised, though, that some countries in South- 
East Asia will not be represented due to 
the smallness of the amateur population, 
and because of currency restrictions. 

The stated aims of the I.A.R.U. Con¬ 
gress are: 

(a) Ultimate aim — to establish and 
maintain continual liaison between Region 
3 countries with the object of presenting 
a united front at future International 
Telecommunication Union conferences 
and to maintain a program of assistance 
to developing countries. 

(b) Immediate aim—at Sydney in 1968 
to establish an administrative and organ¬ 
isational framework to enable the achieve¬ 
ment of (a) following perhaps the pat¬ 
tern of Region 1 and 2. 

The countries of Region 1 of the 

I. A.R.U. have Shad an Executive Commit¬ 
tee since 1950 and ait present the office¬ 
bearers are: chairman, Lieut.-Col. Per- 
Anders Kinnman, SM5ZD, Sweden; vice- 
chairman, Roy Stevens, G2BVN, Eng¬ 
land; secretary, John Clarricoats, Q.B.E., 
G6CL, England; treasurer, Ir. W. Dal- 
mijn, PAODD, The Netherlands; mem¬ 
bers, H. Pieolin, DL3NE, Germany; Janez 
Znidarise, YU1AA, Yugoslavia. 

Region 2 organisation is similar and 
its office bearers are: Chairman, Antonio 
Pita M, XE1COP, Mexico; Vice-chairman, 

J. ltalio Giammattei, YS1IM, El Salvador; 
Secretary, Gustavo Reusens, OA4AV, 
Peru; Treasurer, N. B. Eaton, VE3CJ, 
Canada; Members, Bob Dennison, 
WONWX, U.S.A.; Miguel A. Czysh, 
LU3DCA, Argentina. 

Our Region 3 (South-East Asia and 
Oceania) has no such organisation, but 
amateurs in the other Regions consider 
that such organisations are necessary for 
the preservation of amateur frequency 
allocations. The 1959 I.T.U. Conference 
at Geneva discussed frequency allocations 
on a world-wide basis: it is expected that 
future conferences may be held on a 
regional basis. The W.I.A. feels that 
Region 3 must prepare for this possibility, 
hence in Sydney this Easter we hope to 
crystallise this feeling into >a formal orga¬ 
nisation of Region 3 Societies, with the 
help of our friends in Regions 1 and 2 
and in co-operation with our neighbours in 
Region 3. 

The overseas representatives will be the 
guests of the Federal Executive of the 
Wireless Institute of Australia over the 
Congress period, so 'additional expense 
will not be incurred by Divisions. The 
arrangements are in the hands of a joint 
committee of Federal Executive and the 


New South Wales (VK2) Division—not¬ 
ably Pierce Healy, VK2APQ, the VK2 
Federal Councillor. 

Some W.LA. convention sessions will be 
held, but mostly the three days will be 
given over to discussion of I.T.U., 
I.AJt.U. and Region 3 matters, both as 
they affect Australian amateurs and 
amateurs in Region 3 generally. 

Over the past ferw years, the W.I.A. 
has achieved agreement on its own 
internal reorganisation, viz. the new Fed¬ 
eral Constitution; it has succeeded in 
gaining a clearly stated and liberal set of 
operating conditions for amateur 
operators, viz. the new Handbook; it. 
has attempted to improve the amateur’s 
image by public service activities, viz. 
Wireless Institute Civil Emergency Net 
and Youth Radio Scheme. Now it 
feels that consideration should be given 
to aspects of international amateur radio, 
especially Region 3 liaison and assistance. 

This I.A.R.U. Congress planning is a 
little like saying to friends and neighbours, 
“If we have a party will you come?” 
They say, “Yes, very probably.” You then 
set about organising it and send out 
invitations, and then sit back and hope 
they come. If they do, then Sydney (will 
be the venue of the first Congress of its 
kind held by amateur radio operators in 
South-East Asia. 

(The need for such an organisation 
has been pointed out in these notes from 
time to time by the author. For reference 
to the subject see September, 1966, Novem¬ 
ber, 1966, and June, 1967, issues.) 

I.A.R,C. CONVENTION 

Speaking at the opening of the Annual 
Convention of the International Amateur 
Radio Club in Geneva on September 23rd, 
1967, Mr Mohamed Mili, Secretary-Gen¬ 
eral of the International Telecommunica¬ 
tion Union had this to say after he had 
been invited to become Patron of the 
Club: 

“I very much appreciate this honour for 
a number of reasons; first, because the 
amateur radio movement, now spreading 
throughout the world, has humanitarian 
aims which foster a sense of brotherhood 
among all mankind and all races, without 
distinction whatsoever. I am also conscious 
of this honour because of the many 
worthy and eminent people in every coun¬ 
try who support this movement. 

“These people are known principally for 
their contributions to science and it is 
indeed an honour for me to know that 
I am about to have a chance to collabo¬ 
rate with them in strengthening this frat- 
ernalism. I am touched because, as Patron, 
I succeed my friend Mr Gross, who 
launched this International Radio Club 
and who continues, despite his new 
activities, to come unhesitatingly from 
Washington to give proof of his enthu¬ 
siasm for the amateur radio movement. I 
also succeed my friend the late Dr 
Sarwate whose premature death came at 
a time when the International Amateur 
Radio Club had just named him their 
Patron. 

“Dr Joachim, a great friend of mine 
whom I have known for a very long time 
(I still remember the 1959 Radio Confe¬ 
rence at which he was elected Chairman 
of an important committee) has just called 
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PATON 


MEASURES 

Volts, amperes, watts. 

Power factor—kVA and kVAR 
(reactive). 

RANGES 

A.C. volts 0/125-250-500 
A.C. amps. 0/2-5-20 
A.C. watts 9 ranges (3 for 
each voltage range) 


an extremely accurate, versatile, low-cost 
TRUE DYNAMOMETER INSTRUMENT 
that manufacturers have found invaluable! 


p^|gg| 

V 

An Invaluable Aid for: 




PLANT MAINTENANCE and general trouble 
shooting, electric motor testing, etc. 

PRODUCTION TESTING refrigerators, wash 
ing machines, air conditioners and all other 
motorised appliances. 


POWER FACTOR CORRECTION. Quickly and 
accurately detects low power factor—the 
most common cause of costly electrical 
waste. 


SEALED REFRIGERATION unit diagnosis. 

PATON ELECTRICAL PTY. LTD. 

90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 

Agents: 


VICTORIA: N.I.C. Instrument Co., North 
Essendon. 

QLD.: K. H. Dore & Sons, Brisbane. 

W.A.: Henderson Instrument Co. Pty. Ltd., 
Perth. 


S.A.: E. Bown Pty. Ltd., Adelaide 

TAS.: George Harvey Electric Pty. Ltd., 

Launceston and Hobart. 

N.Z.: Turnbull & Jones Ltd., Wellington and 
branches throughout N.Z. 


THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 


ERA TURNTABLE. 
Made in France. 


4 Armstrong 222 Integrated Stereo amplifier 
10 Watt R.M.S. per channel frequency 
response 20-20 000 cycles plus minus I db 
less than Vx°fc distortion 8 Watts R.M.S., 
Garrard SE6 turntable. Decca Deram cart¬ 
ridge. 2 Wharfedale 8in 
R.S.D.D. loudspeakers. 

TOTAL PRICE . 


jeram can- 

$209 


"1 Ampex Model 2100—World's finest 
* Stereo Tape Recorder, Armstrong 226 
Stereo Integrated AM/FM tuner 10 Watts 
R.M.S.. two 12in Tannoy dual concentric 
loudspeakers. Dual 1019 turn- Al 4 IP A 
table. Empire 888E cartridge. \llj|J 
TOTAL PRICE. yllW 


1 /% Armstrong 127 tuner amplifiers, P.E. 
1 v 72 turntable complete with cartridge, 

2 Goodmans 8in Twinaxiom » ——— 


loudspeakers. 
TOTAL PRICE 


$258 


Empire 8,200 speakers frequency response 


20-20,000 cycles 60 Watts power com¬ 
plete in beautifully dcs gned cabinet 3 system 
! speaker, Armstrong 226 Stereo Amplifier, 
l P.E. 34 turntable. Empire 

■ 888SE cartridge, 
a TOTAL PRICE . 


,o ^mpiincr, 

$1150 


5 Schaub-Lorenz fully transistorised stereo 
integrated amplifier Dual 1010 turntable. 
Hcco Hi-Fi speaker system complete in 
cabinet. Empire 888 cart¬ 
ridge 

TOTAL PRICE. 


>mpicte m 

$512 


8 Leak Stereo 30 amplifier. Garrard SP25 
turntable. Empire 888 cartridge. 
Wharfedale Super lOin 
R S.D.D. loudspeakers. 

TOTAL PRICE r . 


11 


Sansjji Model 220 tuner amplifier, two 
8in Wharfedale R.S.D.D. loud¬ 
speakers. Dual 1010 turntable 
Empire 808 cartridge. 

TOTAL PRICE 


is. jouu- a 

$296 i 


HARMAN KARDON Model SC-6. 
Made in U.S.A. 


6 Tc!efunkcn 204B stereo tape recorder, 
Armstrong 221 amplifier. 2 Tannoy lOin 
Hi-Fi dual concentric loudspeakers fre¬ 
quency response 25-20.000 cycles Hz. Empire 
888SE cartridge. Garrard Lab m 

80 turntable. 

TOTAL PRICE 


$876 


rarinoge • 

$346 | 


9 Fisher XA100 Stereo integrated amplifier. 
Elac Miracord Hi-Fi turntable. 2 Em¬ 


pire 888 cartridges, two lOin Heco Hi-Fi 
speakers . complete with 3in 
tweeters and crossover units. 

TOTAL PRICE 


$492 


1 Armstrong 227 Stereo tuner integrated 
■ ^ amplifier 10 Watt R.M.S. per channel. 

Dei 


P.E.34 Hi-Fi turntable. Decca 
ridge, two 10!n Hi-Fi R. and 
A. loudspeakers (made in Eng.) 
TOTAL PRICE. 


$320 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 

RECORDED MUSIC SALON MELBOURNE 

Telephone 63-6257 


C. PINCZEWSKI 


TRUE FIDELITY 
WHOLESALE AND TRADE ENQUIRIES WELCOME 
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mind some remarks I made several 
ars ago, to which I attach much im- 
rtance because they concern youth 
ovements. 

“I think the two outstanding charac- 
istics of youth are enthusiasm and com- 
itely disinterested action. It is only young 
ople who can simultaneously be enthu- 
ists in their actions and yet act in a 
mpletely disinterested manner. People 
10 fulfil these two conditions remain 
ung whatever their age. Moreover, these 
o conditions go together: a real enthu- 
ist is capable of tackling any sort of 
interested activity and achieving irnpres- 
re, concrete results. 

“Similarly, anyone who performs a com- 
etely disinterested action must perform 
with enthusiasm. In my opinion youth, 
uth movements and the young spirit 
n be summed up in two words; enthu- 
ism and disinterested action. Amateur 
dio fulfils these two conditions perfectly. 
“Amateur radio has always been a dis- 
terested movement, because radio 
nateurs seek no financial gain. They 
rry out propagation tests which, even 
ough strictly speaking they cannot be 
scribed as research, arouse our keen 
terest, give us pleasure and pave the way 
quite valuable results in the develop- 
ent of radio communications. 

“That was true in the past and it still 
>lds good today. I recall that on Novem- 
>r 27, 1923, the first two-way link was 
tablished by radio amateurs between the 
nited States and France on a wavelength 
100 metres, disproving the theory, cur- 
nt at the time, that such links were 
npossible with low-power sets. Naturally 
mt was a very significant achievement. 
“Subsequently, something quite different 
as accomplished by amateurs—one point 
n earth linked to another by using the 
toon as a passive relay and, still more 
scently, came die artificial satellites 
nown as ‘OSCAR.* Iti brief, amateur 
idio is a scientific movement which has 
chieved solid results—results that have 
ontributed to progress in the sciences 
nd particularly in radio communications, 
ut there is another very important aspect, 
>o—the brotherhood of mankind; for your 
lovement has rendered valuable service 
o all men. 

“A brief reminder of Some of the head- 
igs which appeared in newspapers will 
uffice to show how action taken by radio 
mateurs has benefited members of the 
uman race, without any distinction what¬ 
ever. Let me quote one example: ‘Thanks 
o two {radio amateurs in Nice, a sick 
erson in Rio de Janeiro may be saved’; 
gain: ‘Two radio amateurs help to save 
, life*; and yet another: ‘When radio 
mateurs place themselves at the service 
f surgeons—the eye-bank network’ — 
banks to radio amateurs a man some¬ 
where in the world had his failing eye- 
ight restored. 

“Amateur radio brings men closer 
ogether—a movement which, in addition 
o its contribution to scientific progress, 
osters the fraternalism which is the basis 
or the maintenance and strengthening of 
>eace. Yesterday I read an article written 
>y Mr Peter Schroder and published in 
he I.T.U. ‘Telecommunication Journal* 
n January, 1958. In that article Mr 
Jchroder attempted to define the aims of 
he amateur radio movement and I cannot 
io better than repeat two sentences at 
he end of the article which, in my 
>pink>n, provide a perfect definition of 
pour movement. 

“This is what the author said: ‘One 
of the most significant aspects of the 
International Amateur Radio Union lies 
in its role as a force for world peace 
and understanding. It has already been 
said that the furthering, of international 
fraternalism was a stated objective of the 
union, and to this aim it has consistently 
adhered since Che organisation was first 
devised a quarter of a century ago.* 

“I ithank you for giving me this oppor¬ 
tunity to make my humble contribution 
to this international fraternity and it is 
my hope that the amateur radio move¬ 


ment will progress, expanding and prosper 
as it deserves.** 

(Acknowledgement is made to the 
October issue of the International Amateur 
Radio Union Region 1 Bulletin for the 
above report and other Region 1 news 
items.) 

Membership of the International Ama¬ 
teur Radio Club is open to any licensed 
amateur radio operator throughout the 
world. Application for membership should 
be made to: The Secretary, Box 6, 
Geneva 20, Switzerland. 

REGION 1 NEWS 

In his editorial of the Region 1 Bulle¬ 
tin, John Claricoats, O.B.E., G6CL, 
reviews in general, the training courses 
available to those wishing to obtain an 
amateur radio operator’s licence in the 
United Kingdom and Europe. Particular 
reference is made to the City and Guilds 
of London Institute and a highly success¬ 
ful residential course established in West 
Germany. 

For the past three years the German 
Amateur Radio Club (D.A.R.C.) has or¬ 
ganised youth and shortwave listener 
training courses. In 1967, as popularity 
and appeal increased, the number of 
courses was increased to five, each run¬ 
ning for a period of three weeks. The 
courses operate all over West Germany, 
students ranging in age, generally, from 
14 to 25 years although there are no 
age limits. The number of students attend¬ 
ing each course varies between 25 and 60. 

Each course includes Morse code in¬ 
struction, radio theory and practical ex¬ 
periments on subjects required to be 
understood by those who wish to become 
radio amateurs. An indication of the in¬ 
tensity of the course can be seen from the 
fact that students work ten hours a day. 
Diligence is the keynote of all who 
attend, because everyone wants to pass 
the examinations held toward the end 
of each course. 

On average, 90 p.c. pass the short¬ 
wave listener’s examination and about 
30 p.c. pass an examination for a trans¬ 
mitting licence conducted by the local 
Postal Authority. Lecturers Who take 
part in these courses are non-professional 
men and are, in fact, experienced radio 
amateurs and short wave enthusiasts who 
give up part of their annual vacation to 
help the movement. The fee for a three- 
week course, including accommodation, 
ranges from DM8 ($20 approx.) to 
DM100 ($25 approx.), with travelling 
expenses additional. To minimise the 
financial problem, especially for young 
people, D.A.R.C. contributes special al¬ 
lowances and donations from individuals 
and industrial concerns to help bridge 
the financial gap. 

D.A.R.C. has also held a weekend 
college course for training course instruc¬ 
tors and for teachers of looal youth 
groups. This project was organised to co¬ 
ordinate the effort in youth training activi¬ 
ties, and to exchange experience. Tech¬ 
nical training is considered a minor part 
of all this training, the main emphasis 
being placed on the formation of high 
operational ethics and the building up of 
true amateur spirit. 

The task of creating, managing and co¬ 
ordinating this important D.A.R.C. activity 
is undertaken by the D.A.R.C. Youth 
Group organiser, H. J. Henske, DLIJH. 

FINLAND 

Foreign amateurs who are licensed to 
operate in Finland will receive a special 
three-letter call sign from the series OH- 
ZAA/ZZZ. The first call sign issued was 
OH7ZAA. The system is similar to the 
one used in Austria. 

An unofficial study of the operating 
habits of Finnish amateurs shows that a 
little more than 500 out of the total of just 
over 2000 licence holders were active 
during the period March to August, 1967. 
The popularity of commercial equipment 
is rapidly increasing among Finnish ama¬ 
teurs. The most popular types being Drake, 
Eico, Heathkit and Galaxy. 

The beam antenna has finally broken 
through, while the number of quads in use 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 


A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology, 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


Student ** 
enrolments 
close 5th Peb 
1968. Send for training 
syllabus. There is no obligation. 


NOW 


ruary 



NAME. 

ADDRESS. 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service ef Amalgamated Wireless (Australasia) Ltd. 
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CRYSTAL DIVISION 


CLARINDA RD., CLAYTON, VICTORIA. 
P.0. BOX 105, CLAYTON, 3168 
Tel.: 544.0361 


TELEGRAMS: “PYTRONIC” MELBOURNE. 


SANWA RADIO MEASUREMENT WORKS H - ROWE f Lm 

_—-- BOX 1994 S, G.P.O., MELBOURNE 


Frequency Range: 50Kc to 30Mc in 8 bands. All 
on fundamentals, accuracy 
± 1 % 

Modulation: Internal at 400 and l.OOOcps, depth 
variable from 0 to 60%. External 
modulation is also available. 
Attenuation: Up to 100 dB, in 1 dB step. 
Output Impedance: 75 Q, unbalanced. 

Size & Weight: 400(w) x 260(h) x 290(d)mm, 
16.1 kgs. 


Wide Band Signal Generator 

Frequency Range: 150KC —150MC in 6 bands on 
fundamentals. 80MC — 300 
MC on calibrated harmonics. 
Output Level: More than 0.1V rms. 

Accuracy: Within ±1% on all ranges. 
Modulator: Internal at lOOOcps fixed, and exter¬ 
nal mod. possible. 

Audio Output Voltage: 0—4 V. 

Tubes: 12BH7, 6AR5, 5GF. 

Size & Weight: 295(w) x 228(h) x 160(d)mm 
3.7kgs. 


High Sensitive V.T.V.M. 

Voltage: 0 to 10mV~l,0O0V in 11 
ranges. 

AF Level: -60 to +62 dBm, in 11 
ranges. 

Accuracy: ±3% on all ranges (at 
1 kcps.) 

Freq. Response: ±ldB at 20cps to 
1 Mcps. 

Vacuum Tubes Used: 6AW8A, 6EJ7 
0A79x4, 3FS1 
Size & Weight: 155 (w) x 240 (h) x 
120(d)mm, 2.7 kgs. 


The PYE 9 MHz. S.S.B. 
consists of: 


FILTER PACKAGE UNIT 


1 PYE Type 9-OA Crystal Filter Unit. 

1 PYE Type Q12A 9002 kHz Crystal Unit. 

1 PYE Type Q12A 8998 kHz Crystal Unit. 

2 PYE Type D Crystal Sockets. 

Also Typical Schematic Circuit Diagram and Appli¬ 
cation Notes. The crystal frequencies represent the 
upper and lower sidebands. 


NEW PRICE 
$20.83 

PLUS TAX 


SPECIFICATIONS 9-OA: 

6.0 dB Bandwidth . 3 Kc. min. 

40 dB Bandwidth . 6 Kc. max. 

Pass Band Ripple . 2 dB max. 

Insertion Loss . 4.5 dB max. 

Input Termination . 150 ohm plus 150 pF. 

Output Termination. 150 ohm plus 120 pF. 

Physical Dimensions . 2” x 1.375” x 1.25” 


9MHz. SSB Cry stal Filter 

PYE Type 9-OA 




Th 


9-OA 


Tf 
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s increased tremendously. Last summer 
6-element quad for 14MHz was built 
members of the OH8AA club station 
- probably the first 6-element quad for 
4MHz in Europe. Several 3 - element 
uads are used by individual amateurs 
different parts of the country while 
iement quads have become common- 
lace on 14MHz. 

At least two 2-element Yagi beams are 
nown to be in use by OH amateurs on 
MHz and a 7-element Yagi is used by 
>H2AM on 21 MHz. All in all, it seems 
tat Finnish amateurs have finally come 
> realise the advantages of beam an- 
nnas. 

POLAND 

One of Poland’s leading VHF enthu- 
asts, Eng. Wieslaiw Wysocki, SP2DX 
as received special permission from the 
olish Ministry of Telecommunication to 
perate in the band 50MHz to 54MHz, 
band not normally available to amateurs 
Poland. The permission is valid until 
ie end of 1968. 

RHODESIA 

The Rhodesian Telecommunications 
Controller has announced that radio 
mateurs in that country may now use 
requencies in the band 69.75MHz to 
0.15MHz. Input power is limited to 
5W for fixed stations and to 10W for 
obile stations. The facility is conditional 
n no interference being caused to other 
ervices using the band. Rhodesia thus 
ains the small number of countries in 
T.U. Region 1 whose amateurs are 
uthorised to use frequencies around 
0MHz (4 metres). 

United Kingdom amateurs were the first 
d enjoy that facility and are in fact 
uthorised to operate between 70.1 MHz 
nd 70.7MHz with a maximum input 
ower of 50W. During recent weeks a 
umber of two-way contacts have taken 
lace between amateur stations in the 
T nited Kingdom and Gibraltar. The open¬ 
ing up of the band to Rhodesian amateurs 
will provide further opportunities for trans- 
equatorial scatter experiments. 

EUROPEAN RAILWAY’S 
RADIO CLUB 

A meeting in Geneva in 1960 of Radio 
Amateur operators connected with the 
Swiss and French Railways was the origin 
of the Federation Internationale des Radio 
Amateurs Cheminots, (F.I.R.A.C.). The 
meeting was so successful that a second 
meeting was held in Strasbourg, two years 
later when amateurs connected with the 
railways in Germany and Denmark joined 
the gathering. 


Vale 


It is with deep regret that we record the 
death of Ken Mitchellhill, VK2ANU, of 
Muscle Creek, Muswellbrook. Ken was 
well known among radio amateurs for 
his excellent constructional work, and as 
an enthusiastic VHF operator and mem¬ 
ber of the Hunter Branch, N.S.W. Div. 
W.I.A. 

To his wife and family, the deepest 
sympathy is extended from his fellow 
amateurs and friends. 


A fourth meeting was held in Ham¬ 
burg in 1964, when amateurs from seven 
countries were present. At this meeting 
the federation was formed with the main 
aim of recording the names, addresses 
and call signs of all railroad amateurs 
in a World Call book, prepare and 
organise contests between members, 
organise international conferences between 
members and publish information in the 
French, German and English languages 
for the benefit of members. 

The 1967 Conference was held in Ribe, 
South Jutland, Denmark and was attended 
by 102 enthusiasts from Austria, Belgium, 
Denmark, Finland, France, Germany, 
Italy, Luxembourg, the Netherlands, 
Sweden, Switzerland and United Kingdom. 
The conference discussed a wide variety 
of subjects including the development of 
national groups, the expansion of the 
F.I.R.A.C. to other countries, arrangements 
for new contesits and the adoption of a 
draft constitution. 

Future conferences will be held in 
Austria, 1968: Italy, 1969; France, 1970; 
Germany, 1971, when the next election 
will take place for the Executive Com¬ 
mittee. Present members of the committee 
are: President, DJ3UN; Vice-President, 
SM3WB; Secretary, LX1BW. The secretary 
will be pleased to hear from amateurs 
interested in the Federation. His address 
is Guillaume Bessort, 9 Rue Schloss, 
Clervaux, Luxembourg. 

There are similar organisations in other 
parts of the world; for example, in the 
United States there is the Baltimore and 
Ohio and Chesapeake and Ohio Rail 
Road Club whose members maintain 
regular schedules with European members 
of the F.I.R.A.C. every Saturday. 

Times and frequencies that may interest 
Australian amateurs working with the 
railways are: Sundays, 1000-1030 GMT, 
1401 OKHz, CW. Wednesdays, 1700-1730 
GMT, 14345KHz, phone. 


immiimuiiiiitiiimmiiiiiimmmiiiHiHiiiiiiiiiiiiiiiiiimiitiii 


WIRELESS INSTITUTE ACTIVITIES 


The Federal Executive of the Wireless 
Institute of Australia has requested Mr 
S. Mclndoe of Messrs. Hederwick, Fookes 
and Alston, Melbourne, to present all 
relevant material to the Attorney-General 
for approval of the new constitution. 

Final agreement to the proposed consti¬ 
tution following the 1967 Federal Conven¬ 
tion held in Hobart was confirmed by all 
divisions ratifying the minutes of that 
convention. It is probable that the new 
constitution will come into force at the 
1968 convention to be held in Sydney. 

Correspondence received by Federal 
Executive from the P.A.R.I.—Persatuan 
Amateur Radio Indonesia (Indonesian 
Amateur Radio Union) states that: 

“After 17 years of prohibition the 
Indonesian radio amateur is now allowed 
to be on the air again.” 

Indonesian amateur stations have been 
worked, but still using the “PK8” prefix 
rather than the “8F” prefix. Action has 
been taken to verify this operation and 
to ascertain the status of the P.A.R.I. and 
the name of the Indonesian licensing 
authority. 


year in 


NEW SOUTH WALES 

bruary is the end of the financial 
the New South Wales Division 


and members are urged to remit their 
subscriptions for the ensuing year to The 
Secretary, 14 Atchison Street, Crow’s Nest, 
without delay. Intending members may 
obtain full details from the same source. 

The annual general meeting of the 
N.S.W. Division is set down for the fou th 
Friday in March. Nominations for elec¬ 
tion to the council must be received by 
the secretary not less than 21 days before 
the annual general meeting. 

The class supervisor advises that there 
are a few vacancies in the Amateur Opera¬ 
tor’s Certificate of Proficiency lecture 
classes which commence in mid-February. 
These classes are designed to prepare 
students for the A.O.C.P. or A.O.L.C.P. 
examination to be held in February, 1969, 
by the Postmaster-General’s Department. 
The course covers theory, regulations and 
Morse code. 

For full details contact the Secretary, 
Wireless Institute Centre, 14 Atchison 
Street, Crow’s Nest. A correspondence 
course is also available to those unable 
to attend the lecture classes. 

W.I.CE.N. 

The installation of VHF and HF trans¬ 
mitting and receiving equipment by mem¬ 
bers of the W.l.C.E.N. 


UNITED TRADE SALES 

PTY. LTD. 

NO. 10 CRYSTAL 
CALIBRATORS 

Nominal Range 500 Khz—30 Mhz 
500 Khz Xtal and 250/500 Khz 
BFO 

Provide Heterodyne output in steps 
of 1 Mhz. 

Dial Calibrated in 2 Khz Divisions. 

Power-12V DC at 0.3 Amp. 250V 
DC at 15 MA. 

Brand new in Sealed Cartons 

$13 each. 

Used, but in good condition, 

$10.50 each. 

Packing and Freight $1.50 extra. 


MILLER 8903B IF STRIPS 
(Pre-Wired) 

455 Khz Centre Frequency. 

Comprised 2 IF Stages, Diode 
detector. Inbuilt AVC 55 db Gain. 

PNP Transistors. Power 6V DC at 
2 MA. 

Size li” x 1” x r, $9.50 plus 
freight. 

★ 

LINEAR AMPLIFIERS. RF. No. 2 

Employ 4-807’s. 

Frequency Coverage 2 Mhz-7.5 Mhz 
(easily modified for 20 Mx). 

Inbuilt 12V Genemotor supplies 
600VDC at 200MA. 

Supplied with 2 spare 807’s and 
Antenna Tuning Unit. 

Ideal SSB. Mobile Linear. 
Complete with all valves, $15.00 
plus freight. 


VALVES 

QB2/250 (813) $10. 

ATS25 (807) $1 ea., or 6 for $4.50. 
815 $1 ea. 

VR150/30 75c ea. or 3 for $2. 
OC3 (VR105/30) 75c ea. or 3 for 

$ 2 . 

6AC7 20c ea. or 12 for $2. 

PRICES SUBJECT TO 
ALTERATION WITHOUT 
NOTICE. 


UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET 
MELBOURNE, 
Phone 32-3815 

(opposite Myers) 
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GELOSO 


INDUSTRIAL AMPLIFIERS 
FOR PUBLIC ADDRESS-MUSIC 




a ■ asm. . G3272-A 

IB " 

75-100 WATT $140.00 Plus Soles Tax. 

Geloso amplifiers are available in valve or solid state. Power ratings are from 5 to 200 watts. Gel- 
oso provides all accessories including microphones, speakers, stands etc. 

Phone or write for illustrated brochures 

AUSTRALIAN AGENTS 

Australion A,..*: fcf/.CumUtu/utfH 

^ v PTY. LTD. 

MELBOURNE: SYDNEY: 

608 COLLINS STREET. 61-2464 64 ALFRED STREET, MILSON’S POINT, 929-8066 

AGENTS: 

Perth: H. J. McQUILLAN PTY. LTD., 1017 Wellington Street. Perth. 21-4821 

Brisbane: L. E. BOUGHEN & CO., 95 Central Avenue, Sherwood 79-2207 

Adelaide: K. FARMER SALES PTY. LTD., 286 Gilles Street. Adelaide.23-6131 



AC00I400V 

Delco Radio’s new OTS 413 and DTS 423 power transistors, are conservatively 
rated at 75 and 100 watts. Our standard TO-3 package assures low thermal 
resistance (junction to heat sink 1.0 C per watt) for cool power. The silicon 
element gives you high voltage protection, high frequency response and low 
saturation voltage. 

The price is low (less than 3c. a volt for sample quantities) for two reasons: 
special inter-digitated geometry of the devices and our unique 30* process 
for high yields. 

Now you can reduce current, the size of other components, and increase 
efficiency in high energy circuits. Vertical and horizontal TV outputs, for 
example. 

Your Delco Radio Semiconductor distributor has these two new power tran¬ 
sistors on his shelf. Call him today for data sheets, prices and delivery. 

‘Triple sequential diffusion 

INDUSTRIAL AND DOMESTIC EQUIPMENT COMPANY 

(Division of General Motors-Holden’s Pty.Ltd.) 

Princes Highway, Dandenong, Victoria. Offices at Sydney, Brisbane, Adelaide 


RATINGS 

DTS 413 

DTS 423 

VOLTAGE 



Veto 

400 V (Max) 

400 V (Max) 

VCEO(Sus) 

325 V (Min) 

325 V (Min) 

VcE(Sat) 

0.8 (Max) 

0.8 (Max) 


0.3 (Typ) 

0.3 (Typ) 

CURRENT 



1C (Cont) 

2.0A (Max) 

3.5A (Max) 

lc (Peak) 

5.0A (Max) 

10.0A (Max) 

Ib (Cont) 

1.0A (Max) 

2.0A (Max) 

POWER 




75 W (Max) 

100 W (Max) 

FREQUENCY 

RESPONSE 




6 MC (Typ) | SMC (Typ) 



AUTHORISED 

DISTRIBUTORS: 


New South Wales: Anodeon, 443 Concord Road, Rhodes, Sydney. Phone 310311 

Victoria: Anodeon, Astor House, 161-173 Sturt Street, South Melbourne. Phone 69 0300 

South Australia: Anodeon Sales Division, Astor House, 101 Flinders Street, Adelaide. Phone 234022 
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committee, in the communications centre 
it Wireless Institute Centre is proceeding 
it a steady rate. In addition to being an 
efficient communications unit for use in 
he case of civil emergency and use for 
livistonal broadcasts of a specialised 
rnture, the communications room will be 
m institute showpiece. 

It is planned to have equipment in full 
>peration for the I.A.R.U. Congress. 

CENTRAL COAST BRANCH 

The Annual Field Day of the Central 
2oast Branch will be held on Sunday, 
February 25, 1968. The venue will be 
he Gosford Showground (near the High 
school) . There is plenty of shelter if the 
weather should be inclement. There will 
ye all the usual attractions including trade 
sxhibits, disposals tables, exhibition of 
lome-built equipment, ladies’ and gents’ 
lucky numbers. Lunch will be supplied 
as well as morning and afternoon teas. 

The field events will include VHF and 
HF scrambles as well as VHF and HF 
hidden transmitter hunts. A new event 
will be introduced in the form of a 
432MHz hidden transmitter hunt. There 
will be contests of skill for young and 
old. A ferry trip on the Brisbane Water 
as well as a scenic bus tour of the dis¬ 
trict has ben arranged. All members are 
invited to bring their friends and families 
to this popular event. 

The Central Coast Radio Club held its 
Christmas party at the home of the pre¬ 
sident, Lindsay Douglas, VK20N, on De¬ 
cember 8. The evening was arranged 
by Mona Swinton, VK.2AXS, and the en¬ 
tertainment by Gordon Proctor. Barry 
Unsworth, VK2BUB, showed pictures and 
described highlights of his trip to Japan. 

VICTORIA 

The Victorian Division has inaugurated 
two awards with the view of stimulating 
activity among amateur radio operators 
whose interest mainly centres around the 
160, 80 and 40-metre bands, although for 
the purpose of gaining the awards any 
band and any mode available to the Aus¬ 
tralian Amateur Service may be used. The 
awards are available without cost to any 
licenced amateur who fulfils the require¬ 
ments of the rules. 

The awards are: 

1. Worked From All Victorian National 

Parks Award. (W.F.A.V.N.P.). 

2. Worked All Victorian National Parks 

Award. (W.A.V.N.P.). 

There are 20 national parks in Victoria. 
Should there be sufficient interest in the 
awards, the Victorian Division will con¬ 
sider a “Worked All Parks From All 
Parks Award.” 

Details of the awards are: 

W.F.A.V.N.P. AWARD 

Object: This award has been created to 
stimulate portable and mobile activity on 
the lower frequencies, to assist participants 
in the W.A.V.N.P. award, and to give 
successful operators some tangible evi¬ 
dence of their achievements. This award, 
to be known as the W.F.A.V.N.P. award, 
will be issued to any amateur who satis¬ 
fies the conditions hereunder. 

Requirements: Two-way contacts must 
be made while operating either portable 
or mobile from Victoria’s national parks. 
Applicants may use any amateur frequency 
and any authorised mode. Contacts 
through relay or repeater stations will 
not be accepted. 

Awards: To qualify for an award, con¬ 
tacts must be made from at least 15 of 
the 20 national parks in Victoria. Awards 
will be endorsed for parks over and above 
the minimum requirement of 15. 

Verifications: The secretary of the Vic¬ 
torian Division may use his discretion 
whether or not QSL cards are to be sub- 
mited, but in general a declaration signed 
by the applicant that he has operated in 
accordance with the spirit and rules of 
the award, and listing the parks from 
which he operated and the dates and times 


of such operation, will be accepted as suf¬ 
ficient evidence that operations have taken 
place. 

Applications: Must be made in writing 
to the Secretary, Victorian Division, Wire¬ 
less Institute of Australia, and accom¬ 
panied by the declaration mentioned 
above. 

The Victorian Division reserves the right 
to vary the minimum requirements in the 
the event that the number of National 
Parks be altered. In all cases of dispute, 
the decision of the Victorian Secretary and 
any two members of the Victorian Divi¬ 
sional Council shall be binding and final. 

No charge will be made for this award. 

W.A.V.N.P. AWARD 

Object: This award has ben created in 
order to stimulate activity on the lower 
frequencies, to increase appreciation of 
Victoria’s scenic attractions and to give 
successful operators some tangible evi¬ 
dence of their achievements. This award 
to be known as the W.AV.N.P. Award 
will be issued to any amateur who satis¬ 
fies the conditions hereunder. 

Requirements: Contacts must be made 
with amateur stations operating either 
portable or mobile in Victoria’s national 
parks. Applicants may operate portable, 
mobile or home station, on any amateur 
frequency and use any authorised mode. 
Contacts through relay or repeater stations 
will not be accepted. 

Awards: To qualify for an award, con¬ 
tacts with at least 15 of the 20 national 
parks must be made. Awards will be en¬ 
dorsed for meritorious achievements, i.e. 
working all parks on one band. Addi¬ 
tional endorsements will be made for each 
band on which all parks are worked, as 
well as for parks over and above the 
minimum requirement of 15. 

Verifications: The secretary of the Vic¬ 
torian Division may use his discretion 
whether or not QSL cards are to be sub¬ 
mitted, but in general a declaration sign¬ 


ed by two other amateurs, stating that 
they have sighted the continuation will 
be accepted as sufficient evidence that the 
contacts have been made. 

Applications: Must be made in writing 
to the Secretary, Victorian Division, Wire¬ 
less Institute of Australia, and be accom¬ 
panied by the declaration mentioned 
above. The Victorian Division reserves 
the right to vary the minimum require¬ 
ments in the event that the number of 
national parks be altered. In all cases 
of dispute, the decision of the Victorian 
Divisional Secretary and any two mem¬ 
bers of the Victorian Divisional Council 
shall be final and binding. 

No charge will be made for this award. 

It is pointed out that the rules have 
been kept simple but it is suggested that 
operators from any of the parks be care¬ 
ful to show on their QSL cards the loca¬ 
tion from which they operate. 

To maintain interest, participants are 
invited to advise the Victorian Divisional 
Secretary of their progress scores for 
publication in “Amateur Radio.” 

WESTERN AUSTRALIA 

From the December issue of the West¬ 
ern Australian Division’s Bulletin, come 
the following details of proposed opera¬ 
tion from Mawson, Antarctica. Vic Kit- 
ney, VK.6VK, is due to arrive at the 
Mawson Station aboard the Nella Dan 
about mid-February after visiting two 
Antarctic stations and expects to be active 
by the end of February on about 14,000- 
KHz SSB. The call-sign will VK0VK and 
sked times 0930-GMT. 

During the trip, operation from the 
Nella Dan under the callsign OZ3JX/MM 
will be on 14,170KJHz at 1000GMT. Some 
time after February, Allan Nichols will be 
operating from a field party about 250 
miles south-east of Mawson as VK0AL 
also using SSB. 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY STABILITY ACTIVITY-OUTPUT 


% 

,J*® J* 

a ®s 


All types of Crystals Available. 

Such As DC 11. FT 243 HC 6U CRA 
B7S, HCI8U, ETC. 
TOLERANCES: 0015%. .002%, 
.003%. .005% ETC. 

Consult us for Crystals for any mobile Radio. 
Prices dapand on tolerance and frequency raquirad. 

DISCOUNT FOR QUANTITY ORDERS 


Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEE0 ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL, 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 


MESSRS. A. E. HAROLD PTY. LTD., 
123-123 Charlotte Street. BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street. HOBART, 
and 29 St. John Street, 
LAUNCESTON. TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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FT- 502 


FW-162 


FW-202 


SPECIFICATIONS- 
Size : 50 mm (2 in.) 

+ lmpedance 8 or 16 Q 
Frequency Range. 2.000—20,000 0/$ 
Sensitivity : 100 dB 
Power : 30 W max., 8W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 615 g (1% lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance : 16 Q 
Attenuation : 6 dB/oct. 

Dimensions : 63.1 0mm, 69 mm height 
Weight: 280 g (9.88 oz) 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 Q 
Attenuation: 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34mm D 
Weight: 1,430g {3 M lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


SPECIFICATIONS 
Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) : 40—50 c/s 
Frequency Range: f„ — 2,000c,s 
Sensitivity : 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight: 500g (l'/ B lbs), Ceramic 
Weight: 1,660 g (3% lbs) 

Price $12.00. 

Plus Sales Tax $2.S0. 


FE-103 


Price $6.64. 
Plus Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 
impedance : 8 or 16 O 
Resonant Frequency (f 0 ): 65—95 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity : 96 dB 
Power: 5W max., 3W nom. 

Dimensions: 105x105mm, 46.6mm depth 
Magnet Weight: 193g (6.81 oz), Ceramic 
Weight: 630g (1% lbs) 


LC-lOO 

Price $6.60. 

Plus Sales Tax 
$1.38. 


LC-300 


FHT-1 


rm • I 

+ 1 . _ „ Plus Sales Tax $2.3< 

t Impedance: 16 Q 

Frequency Range: 2,500—16,000c/s 

Sensitivity: 100 dB 

Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight* 330g (11.75oz) 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f u —2,000c/s 
Sensitivity : 98 dB 
Power: 45W max., 15W nom. 
Dimensions: 208x208mm 
90.8 mm depth 

Magnet Weight: 830 g (\% lbs), Ceramic 
Weight: 2,760g (6)6 lbs) 


Prices $23.64. 

Plus Sales Tax $4.93. 


Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 40—60 c/s 
Frequency Range: f„—20,000c/s 
Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260g (2 % lbs) 


Coaxial speakers 

FX-201 


FX-200 G2 


✓ 

Prices $23.88. 

Size : 200 mm (8 in.) Plus Sales Tax 
♦Impedance : 16 O 
Resonant Frequency (f„): 45 — 75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 101 dB 
Power: 10W max., 5W nom. 
Dimensions : 206 0mm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4 % lbs) 


^ Price $21.60. 
Plus Sales Tax 

Size : 200 mm (8 in.) 

♦Impedance : 16 $2 
Resonant Frequency (f 0 ): 45—75 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5 W nom. 

Dimensions : 206 0mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200g (4% lbs) 


FE-163 


Price $14.6 
Plus Sales 
$3.0! 


2-way network 


2 or 3-way network 


(SOLE AGENT) 


ZEPHYR PRODUCTS PTY. LTD, 

70 BaTESFORD ROAD, CHADSTONE, VICTORIA 


High Compliance woofers 


High Compliance tweeters 




High Compliance wide range speakers 


Double-cone speakers 


PW-65A 

Size: 160 mm (6 in.) 

♦Impedance : 8 Q 

Resonant Frequency (f„): 70—100 c/s 
Frequency Range: f 0 —15,000c/s 
Sensitivity: 97 dB 
Power: 6 W max., 5 W nom. 

Dimensions: 164.9 0mm, 86.2mm depth 
Magnet Weight: 77.6g (2.73oz) 

Weight: 476g (1%, lbs) 

Price $6.60. 

Plus Sales Tax $1.3$. 


♦at 400 c/s; tat 3,000 c/s 
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Australis Satellite News 


nformation received from Owen Mace, 
the Project Australis organisation, is 
t the launch date for the Australian 
It amateur satellite Australis Oscar A 
approaching. Although the actual date 
not yet been released for publication 
ough the Project OSCAR organisation, 
is understood that the launch could 
within a matter of a few weeks. If 
dishing deadlines permit it is hoped 
give prior notice of the launching 
e in a future issue of these notes. 

7 or the final success of the project, 
orts from tracking stations are neces- 
y. Report forms are available from 
al co-ordinators; intending participants 
invited to contact the co-ordinator 
hin their area to ensure that orbit 

а, communication network frequencies 
1 other information may be sent to 
m. 

rhe following notes are for guidance 
the use of the Australis Oscar A 
jmetry coding form for telemetry 
sorting. 

. Please ensure that your local co- 
finator has a copy of your station 
ume including the following details: 
Name and postal address. 

Call sign or station identification. 
Station latitude and longitude. 

A brief description of VHF equipment 
zh as antenna, pre-amplifier, converter 
d receiver. 

A brief description of your HF equip- 
;nt. 

A brief description of the method used 
decode the telemetry. 

2. Having decoded the telemetry for a 
ss, select those results which you think 
5 representative of the pass, rejecting 
Idly inconsistent results. 

3. Write clearly with one character per 
lumn and one orbit per line. Any com- 
;nts may be included in the “comments” 
lumn and on the reverse side of the 
rm. 

4. Enter your call in the “call” column 
no oall sign, write ZZ1 followed by 

ur initials). Please ensure that a figure 
entered into column 3; thus a station 
3BCD would enter “G” into column 2, 
aving column 1 blank. 

5. “AOS” = Time of acquisition of 
znal. 

“LOS” = Time of loss of signal (to 
orten the form, hours of “LOS” is 
ferred from the “AOS” time). All times 
e to be in Greenwich Mean Time (Z or 
MT). 

б. “R” and “S” columns—readability 
id strength. 

Readability 

1. Unreadable. 

2. Barely readable. 

3. Readable with difficulty. 


4. Readable. 

5. Perfect readability. 

Strength 

1. Faint signals. 

2. Very weak signals. 

3. Weak signals. 

4. Fair signals. 

5. Fairly good signals. 

6. Good signals. 

7. Moderately strong signals. 

8. Strong signals. 

9. Extremely strong signals. 

7. The telemetry columns: 

Channel 0 “HI”: Enter “A” if “HI” 
keyer is operating normally, “F” otherwise 
and describe the failure on the back of 
the report form. 

Channel 1 “Current”: Battery current 
drain in milliamps. 

Channel 3 “Voltage”: Battery voltage 
in volts. 

Channel 5 “Int. Temp”: Temperature 
of the electronic modules in degrees C. 

Channel 7 “Skin Temp”: Temperature 
of satellite’s outer skin, in degrees C. 

Reports on the 'horizon sensors (channels 
2, 4 and 6) should be entered in the 
comments column and should give some 
idea of the satellite’s spin. 

8. When completed, the coding form 
should be returned to your local co¬ 
ordinator who will forward them to pro¬ 
ject headquarters. Further copies of the 
coding form can be obtained from him 
and any inquiries regarding the project 
should be made to him. 

Co-ordinators are:— 

New South Wales: Alex Swinfon, 
VK2AAK, Box 1, Kulnura, 2251. Phone 
Kulnura 261. 

Victoria: Bill Rice, VK3ABP. 54 Maid¬ 
stone Street, Altona, 3018, Melbourne. 
Phone 65-8549. 

Queensland: Lawrie Blagbrough, 

VK4ZGL, 54 Bishop Street, St. Lucia, 
4067, Brisbane. Phone 7-3198. 

South Australia: Brian Tideman, 
VK5TN, 33 Ningana Avenue, Kings Park, 
5034, Adelaide. Phone 71-8144. 

Western Australia: Don Graham, 
VK6HK, 42 Purdom Road, Wembley 
Downs, 6019, Perth. Phone 26-2864. 

Tasmania: Peter Frith, VK7PF, 181 
Punchbowl Road, Launceston, 7250. Phone 
4-1345. 

New Zealand: Bruce Rowlings, ZL1WB, 
Mason Street, Onerahi, Whangerei, North¬ 
land, New Zealand. 

Japan: Kenso Sano, JA1EC, 11-16 
Misaki-2, Kofu, Japan. 

Malaysia: Collin Richards, 9M2CR, 
Telecommunications Training Centre, 
Jalan Gurney, Kuala Lumpur, Malaysia. 

Europe and Africa: W. Browning, 
G2AOX, 47 Brampton Grove, Hendon, 
London, N.W.4, U.K. 


iiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiitiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiittiiiiiiiitmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiii 


ontinued from page 139 

Harry Pride, VK6HP, the editor of the 
test Australian VHF Group news bulle- 
n, reports that there is increased activity 
n the VHF bands from 52MHz to 
76MHz and beyond, and an increase in 
iterest generally by amateurs in VHF in 
11 Australian call areas. Reports are also 
eing received on reception interstate of 
le group’s beacon station VK6VF on 
2.006MHz up to strength 9. 

iiiiiiiiiimiiiiiiiiiiiiiiiiiHiiiiiiiiimiimiimiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiMii 

YOUTH RADIO SCHEME 

Plans are being made to hold the First 
National Y.R.S. Convention in Melbourne 
n June 1 and 2, 1968. The meeting will 
e chaired by the Federal Co-ordinator 
>r his nominee. Details of the agenda and 
>ther arrangement are being prepared. 
VICTORIA 

Nineteen Clubs have now registered in 
/ictoria with the Youth Radio Club 
Scheme. They are: 

Australian Postal Institute. 

Geelong Radio and Electronics Club. 


Camberwell Grammar School. 

Footscray Technical College. 

Hamilton and Alexandria College. 

Salvation Army Youth Training College. 

Scotch College. 

Essendon Grammar School. 

Australian Air League. 

St. John’s College. 

Gowrie Park State School. 

Macleod Radio Club. 

Moorabbin Technical College. 

Kingswood College. 

Traralgon Technical College. 

Mornington High School. 

Heidelberg Technical College. 

City of Oakleigh Youth Club. 

Wodonga Technical College. 

Following the resignation of the State 
Supervisor, Howard Rider, who has taken 
an overseas appointment for a period of 
two years, Michael Plummer has taken 
over the task. All correspondence for the 
Youth Radio Club Scheme in Victoria 
should be addressed to: Michael Plum¬ 
mer, Supervisor Y.R.C.S., 71 Kernan 

Street, Strathmore, Victoria. 3041. Q 


Index to information on the Australis 
Oscar A satellite previously published in 
these notes: 

June, 1966: First news release on the 
Australis Project. 

July, 1966: W.I.A. committee members. 

August, 1966: Technical details finalised. 

December, 1966: Satellite nearing com¬ 
pletion; orbital prediction. 

March, 1967: General description of 
satellite; preliminary tracking information. 

May, 1967: Brief report on tests. 

July, 1967: General details; satellite 
shipped to the United States. 

August, 1967: Technical details and 
block diagrams of equipment. 

September, 1967: Photo of Australis 
Oscar A. 

October, 1967: Tracking and telemetry 
data. 

November, 1967: Circuits of HF and 
VHF transmitters. 

December, 1967: Availability of “User’s 
Guide” booklet. 


GET YOUR 
HAM LICENCE 

Classes for the year 1968 will 
start on 15th February, 1968 to 
cover all phases of the Ham 
Licence. 

Correspondence Courses are 
available through the year. 

All inquiries to the 

COURSE SUPERVISOR, 
W.I.A. 14 Atcheson St., 
Crows Nest, N.S.W. 


CONDENSERS 


POLYESTER — 100V 


New miniature, top grade. We will sup¬ 
ply 3 condensors of all values between 
0.001 and 0.22Mf. 23 different values 

totalling 59 condensors. Post free, prompt 
service. Price: $5.40. 


KITSETS AUST., BOX 176, P.O., 
DEE WHY, N.S.W. 2099. 


CIRCUIT BOARDS 



20c. per transistor, diodes, etc., free. 
Not necessary as illustrated. Minimum 
order $2.00. Technical details with order. 

W.I.A. TASMANIAN DIVISION 

Box 851-J G.P.O., HOBART 
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D 1 

1 O 


636 KING STREET, NEWTOWN-51-7008 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



CT330 


220S 4000 OPV 


DC. Volts 5, 25. 125. 500. 2-500. 
A.C. Volts 10. 50. 250. 1.000. 
Current: 250mA. 250mA. 
Resistance: 0-10K. 0.1 M*»g. 


$7.95 post 50c 
C.T.330 20K. OPV 


D.C. Volts 6. 6. 30. 120. 600, 

1.200. 3.000, 6.000. A.C. Volts 6, 
30, 120. 600. 1,200. D.C. Current 
.06-6, 60. 600mA Resistance. 6K. 
600K. 6meg , 60meg. D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable for transistor use 


$15.95 

C.T.500 20K.OPV 


D.C. Volts. 2.5, 10. 50. 250. 500, 
1,000. A.C. Volts. 10. 50, 250, 

500. 1,000. D.C. Current, .05, 

5.50. 500mA. Resistance, 12K, 
120K. I.2meg., 12 meg. D.B. 

minus 20 to plus 62. 


$13.25 

KAMODEN—100B 


D.C. 


250, 


10,000 O.P.V 
Volts. .5, 2.5. 10.50, 

500, 1,000. 

A.C. Volts, 25, 10.50, 250, 500. 

1 , 000 . 

Mils., .01, .25, 2.5, 25. 250. lD.A 
Res., 20K. 200K, 2M., 20M:OHM 
DB minus 20 to plus 62. 5 Ranges. 


$28.75 Post $1.00 


P.T.34 1000.0PV 


D.C. Volts. 0, 10, 50, 250, 500, 

1 , 000 . 

A.C. Volts 0. 10, 50, 250. 500, 

1 .000. 

M.A. 1-100-500 RESISTANCE. 


$5.25 Post 50c 
200H. 20K.OPV 


D.C. Volts, 5, 25, 50. 250, 500, 
2,500. A.C. Volts. 10, 50, 100, 500, 
1,000. DC. Current, 30uA, 2.5, 
250mA. Resistance, 6K, 600K. 

Capacitance. 2 D.B. Ranges. 

$10.50 Post 50c. 

ALL PRICES NET. INC. S.-TAX 


NEW WIDE 
RANGE SPEAKERS 


15 ohm Twin Cone. 

8in. $7.00 

lOin. $9.95 

I2in. $7.90 

5in.$4.50 

5in Tweeter. $3.75 

4in Single Tweeter .. . . $2.75 

I2in Heavy Duty 20 watt $17.50 


CAR RADIO 

8 Transistor Car Radios. 12 volt. 

Long-range reception. De luxe 
model. Push-button station selec¬ 
tor .$59.50 

Standard model, with 

speaker . $49.5# 

Standard aerial.$5.75 

Lock-down model. $8.75 

$8.75 

AMPLIFIERS 
Public Address Range 
240V-AC 

saff 




MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL.84 output.$39.5# 

30 Watt. As above. EL34 

P.P.$53.5# 

40 Watt As above, EL34 

P.P.$79.5# 

60 Watt. As above 6DQ6 

P.P.$98.50 

LINE OR VOICE COIL. 

TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.5# 
5/20in. As above .. .. $65.5# 


REVERBERATION 

UNITS 


Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 


$5.75 

Post 35c. 


CO-AXIAL SPEAKERS 
C.S.-20. 8" 


V.C. 16 ohm Cross over, 3.000 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 


$15.95 


I2in 20 Watt. 
Asl above. 


$27.75 


P.A. 


SPEAKERS 

8 WATT 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$14.50 

In Double Ended Flares. 
Duolatcral Coverage. 

$16.50 

Line Output Transformers to suit, 
$1.75 extra. 


DYNAMIC 

MICROPHONES 

Model DM 108. 

Imp. 50K with Switch. 
Freq. Response 
100-10,000 c/s. 

$11.75 

Model DM-401 
with switch, 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model, 

$3.50 

9in Goose Neck, $5. 


TACHOMETERS 


8# 1 d 


(Mullard ACE. scaled for 

5.7 or 9K.$20.75 

With Dwell Angle .. . $23.75 

OHNAR 

240-degree Circular Movement. 

Scaled 6K or 8K.$24.75 

Standard Scale. 6 or 8K $19.75 
Postage N.S.W. 50c, Interstate 75c. * 


HORN TWEETER 
CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight mib. 

$8.95 


STEREO RECORD 
CHANGERS 

Latest Model, 4-spced. 

$21.50 


De Luxe Model. 

Fully machined and balanced. 

Heavyweight turntable. Ceramic 
cartridge. 


$27.50 


Post N.S.W. $1.25. Interstate $1 75. 
De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 
Two spindles. 


$37.50 


PLAYMASTER 119 
TAPE PRE-AMPLIFIER KIT SET. 
$78. 

Wired and tested, 


$ 88.00 


CLOSED CIRCUIT 
TV CAMERA 


Fully compatible with Australian 
TV operates on any TV set. Just 
connect to aerial terminals. Ideal 
fer schools, hospitals. shop 
minding. 


Price on opplication 


PANEL METERS 



EDGE METERS. 1mA. 
Scaled V U.S. 

Tuning Stereo Bal. $2.50. 

A FULL RANGE OF UNITS. 
85 Types. P/ain to 3'^in. 
FROM $3. 

Send for full list. 


FUZZ BOX 

FUZZ BOX. E. AND A. AUG. 
WIRED AND TESTED. 

$ 12 . 

Post., 75c. 


REVERB UNIT 


COMPLETE with AMPLIFIER. 
E.A. October issue. Kitset $39.95. 
Wired and tested. $41 95. 


TACHOMETER 


To suit all cars. 

State voltage—Polarity. Revs. 

$13.75 

Post 50c. 


TEST EQUIPMENT 


A full range of Tech, instruments. 
Send for Brochure. See Nov. Issue. 


ELECTRONIC ORGAN 


Portable for bands 100 transistors. 
37 Keys plus 6 major. 6 minoi* 

chords. $267.25. 

61 Keyboard plus Pedal Clavier. 

8 watt amplifier. Reverb tremclo— 
5-tone changes. Suit home or 

Church use. $464.75. 


SIGNAL INJECTOR 


Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio. 


TV and Amplifier Service 

$4.75 

Post 25c. 


NEW RECORDING 
TAPE 


3in Correspondence Tape 
3in Mylar LP 300ft .. 

5in Mylar LP 900ft 

Sin Mylar DP 1200ft .. 

5%in Mylar LP 12000ft.. 

5-%in Mylar DP 1800ft 

7in P.V.C. 1200ft.$2.50 

7in Mylar LP 1000ft . . . . $3.75 

7in Mylar DP 2400ft . . . . $5.00 

Post 25c per spool. 


50c 

$1.05 

$2.00 

$2.50 

$2.90 

$3.75 
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"MYERS" AUTOMOBILE STEREO 
TAPE PLAYER 

Power Supply: 12V DC 
;Rated Power requirement 
less than 1.0 ampere.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and <8 
ick. Playback Head: 4 
8 track compatible, 
lutomatic starting and 

lutomatic channel selecting. Transistors: 12-transistor 
Silicon-used and OTL system). Tape Speed: 3-/1” per 
cond, plus 3% minus -1%. Drive Motor: DC Micro 
notor with Governor. 

'requency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRM!S (when using standard tape). 

Separation (Cross Talk): Better than 45db. Signal to 

Noise Ratio: Better than 40db. Price $99.50. 


MULLARD 
MAGNAV0X 

BOOKSHELF 
ENCLOSURE 
Maple, Teak or Walnut 
Complete $24.75 
SUPER BOOKSHELF 
$35.75. 

ost: N.S.W. 50c. Interstate $1.00. 

CABINETS ONLY 
R. H. BOOKSHELVES $11.50 
MULLARD $10.95 

PLAYMASTER 
BOOKSHELF UNITS 
6in 8in 12in 

$27.75 $33.50 $36.50 

m 



GUITAR 

AMPLIFIERS 

0-Watt, Two-Channel, \Vith Twin 

[Tone Speaker .$53.55 

4-Watt, 4 Inputs. Bass and Treble 
loost. 2 Twin-Cone Speakers, $63 
7-Watt, Four-Channel. Bass and 
Treble Boost. Two Twin-cone 
peakers. .. , . $76.25 

35 WATT 

1-Channel, Bass and Treble Boost. 

Twin-Cone Speakers . . $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on. above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9 x 6 Woofer 
Speakers. Two 9 x 6 Twin-Cone 
Speakers. 4 Channels Bass and 
Treble Boost. Foot Vibrato control 
included. 

$163.50 

SLAP BASS OR BASS GUITAR 
40-WATT AMPLIFIER 

4 Input Channels, Bass and Treble 
Boost. Two J2in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt. $79.75 

45 Watt. $99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 

Vibrato if required. $10.50 extra. 


TAPE HEADS 

2-Track Mono. 

$5.75 pr. 

4-Track Stereo. Hi-Fi. 

$8.80 pr 

Post 25c. 


PLAYMASTER 117 

60-Watt 

KITSETS $90.75 

Wired and tested, $96.75. 





IMPORTED SOLID 
STATE STEREO 
HI-FI AMPLIFIERS 

T.S. 135. 15 warts per channel. 
19 transistors. 4 inputs. 

Bass and treble boost. 
Loudness control. 

$78.75 

U.A. 41. As above. 20 watt 
per channel. 

$92.95 


PLAYMASTER 106 
AND 107 



Feb. and March Elect. Aust. 

106 

WIRED AND TESTED$88.75 

107 

WIRED AND TESTED$79.00 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imv.—300 Vrms. 10 
ranRes. Accuracy 5 cps—1 2 me, 
plus-minus 2dB. 10 cps-1 me, plus- 
minus ldB. 20 cps-250 KC., plus- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0, 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50 

MODEL TE-65 
V.T.V.M. 

DC.V 0-1.5.5-15-50-150-500-1,500 
V. Rms. AC.V. 0-1.5-5-15-50-150- 
500-1,500 V Rms. 0-1.4-4-14-40- 
140-400-1.400-4.000 V. P.P. 
Resistance RX10.100, IK. .10K. 
100K, .1M, . 10M. Decibel— lOdb, 
minus-plus 65dB. 

240 V.A.C. 

$42.50 

TECH. P.V. 58 $40.50. 


TEST EQUIPMENT 


i? * 



e vo 



WIDE BAND OSODIOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.76; 5-inch $111.60 

T.O.2 TV portable service unit V oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 


1 


« * 
C « 


119 STEREO 
TAPE ADAPTER 

Suits all Playmaster Stereo ampli¬ 
fiers and others’ that accept crystal 
P.U. 

Kitset. $79.00 

Wired and tested. $96.00 

MULLARD TRANSISTORISED 
T.R SEE OUTLOOK. 

With full instructions and circuit 
and deck. 

KITSET 

$ 110.00 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Puh-PuU. C Watt per Channel. 
Bass and Treble Boost and Cut, 
Wired and Tested. 

$77.00 


ELECTRIC GUITAR 

Pickup Units.$8.75 

Accordion Pickup Unit* .. $8.75 
Harmonica Pickop Units .. $1.95 
Port. N.S.W. 40c; Interstate 75c. 


SIGNAL GENERATOR 

Deluxe Model TE-20D. 

Freq. range 120 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self calibration. Marker 
generator. Printed circuit. 240 
V.A.C. 

$27,50 

T.E.20 $25.50. 

LEADER L.S.G. II $29.75. 
Post., N.S.W.. 75c; Interstate $1.25 



VALVI TESTER 

Tests an valves, diodes, recttftei* 


direct readtef. --- 

Complete with tubs chart. 

$26.75 

Post, NJ5.W. 25cj Interstate $1.25. 

T.E. 50*—99—5011 

Checks. Na Vistas. Compactrons. 
etc. 

$34.25 


G.D.O. 

UNITS 

Leader. SI*. Mland. 2 Mrs to 
20* Met Nuvtstortsed. 249 V.A.C. 
Operation. Modulated. CvUhretion. 
Accuracy 2 per cent. 

$41.50 

T.K. IS Lafayette. 8 Bands. 360 
K.C. to 26* Mess. 24* V.AC. 
operation 

$39.50 

Post, N.S.W., 50c» Interstate, 75c. 
T.E. 15 Transistorised. 7 Band, 
36* Kc to 27* Mess. 

$34.75 


AUDIO GENERATOR 

DeLon Model TE—11D. 

Pres, range. Sine 2* cps—20* KC. 
SQ. 2* cps—25KC. Output voltage. 
Sine TV. SQ, TV P-P. Output Ins- 
pedance 100* ohms. Acc. 5 per cent. 
Distortion leas than 2 per cent. 4- 
range attenuation. 

1/1, 1/10, 1/1**, 1/IK. Printed 
circuit. 

24* V.A.C. 

$41.50 

Fort. N.S.W SI .Mi Internal. $l,» 



STEREO SPECIAL 


19 Transistor, 

12 Watts per Channel. 

Input for Mas. and Ceramic P.U. 
Bass and Treble Boost. 


$78.75 


PLAYMASTER 
115 

L ?t The new solid state Stereo-Amp¬ 
lifier. April issue. 

Wired and tested.$104.00 

Kit Set. $90.00 

Pre-amp to suit magnetic 
cartridge. 12.00 

PLAYMASTER 118 

KITSETS $77.75. 

Wired and tested, $89.75. 
Fitted with Pre-Amp to suit 
Magnetic Cartrdige. 

$12.00 extra 
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RADIO HOUSE PTY. LTD 

306 308 NTT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 

S«t off three 
potted $3.75 


If 

* 


i I 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110*380 volt mains tester. 

SI.25 each 



•'KEY IITF' $3.95 

Free. One spar* mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4,00 Petted anywhere 


MULTIMETER TESTERS 

MtM KM'Se 


Modem Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 
13,000 Ohms per Volt A.C. 

1 p.c. Multipliers end Shunts used. 
Printed circuit. 

Clear Scale, rugged moulded 

CISC. 

SPECIFICATIONS 
DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13.000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60IC-6M-60M (350, 
351C. 350K at mid-scale). 
Decibels: minus 20 to plus 37 
dB (0 dB equals 1 mw. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 


r, /“I". 2 

■ 



Pric* $31 

with leather case, $38.00. 
Postage 50c to $1 extra. 

Batteries: 1 (1.3V), 1 (13V). 

_ Size; 3 5-16° t 6 3-16’* x 21” 

Accessory: 1 pr. heavy test leads. Weight: 1.41b approx. 


MODEL ITI-2 MULTIMETER 



SPECIFICATIONS! 

DC Voltage; 5-25, 50, 
250, 500 and 2.5K 
(20,000 ohms per 
volt). 

AC Voltage: 10, 50, 
100, 500, 1,000 Volts. 

DC Current: 0-50 uA, 
0-2.5 MA, 0-250 MA. 

Resistance: 0-6K, 0-6M 
(300 ohms and 30K 
at centre scale). 

Capacitance: 10 uuF to 
.001 uF to .1 uF. 

Decibels: Minus 20 to 
plus 22 DB. 

Price $11.75 
Potted $12.25 


LIMITED STOCK ONLY 
Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg: 60 ohms, 
6K. ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,00 V In four ranges. 

Size: 5in x 3iin x liin. 

Weight: 13oz approx. 

Price $10.75 

Postage 50c to $1 extra. 




TRANSISTOR HEARING AID 

"APOLLO’* Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x Uin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


tyodol RH 5 


• Hi*h sensitlvlty-20,000 

Ohm*/ V DC. 10.- 

000 Ohow/V AC 

• Jin Meter. 

• Hindi pocketabl* 
•fate. 

SPECIFICATIONS 

DC Volute* 0-10-30* 
230-300*1000 V (20.- 
000 Ohms/V). 

AC Volume* 0-10-13- 
250-300*1000 V (10.- 
000 Ohm*/V). 

DC Current: 0-SOuA. O* 
5.30.300mA. 

Resistance: 0-1 OK. 0> 

I00K. 0-lMtc. 0-10 
Met* 

(02 Ohms. 020 Okas. 
0.2K. 02K at centre 
scale). 

Capacitance: O.OOOluF. 

aOOSuF, 0.05uF-lttF. 
Decibels: minus 20db to 
plus JOdb in 2 rente*. 
Dimensions: ( 3 V 4 lo i 

SVOin s IMIa). 

Weight: 1302 approx. 



TRANSISTOR POWERED 

-=| 

| TELEPHONE 

512.00 


i each 

£ 

! 

any number can be connected together. 

Latest Stand 
each unit. 

type with Call Button on 

Ideal for office or home installation. 


Pric« $18 

Pootago 50c lo $1 extra. 

Complete with internal battery. 


New Home or Office telephones complete 
with internal batteries. $9.75 for two units 
and 50 feet connecting wire. Postage 75c. 
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LISTENING AROUND THE WORLD 


T' # 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


adio Canada to continue its SW service 


In early December the Canadian Government threatened 
the complete closure of Radio Canada, due to economic 
reasons, but the broadcasts are to continue and the Radio 
Canada organisation is to be absorbed by the Canadian 
Broadcasting Corporation. 


The surprise announcement came in 
December that Radio Canada 
uld cease operations on December 31, 
save $3$ million a year and with the 
of employment to 207 Radio Canada 
iployees. Now comes the news that the 
janadian Broadcasting Corporation has 
:en asked to take over the Radio Canada 
rvices and pay for the cost out of tiheir 
come, which is gained from commer- 
al programing on the C.B.C. Radio and 
television Network. However, the Cana- 
tn Government has 'announced that a 
to increase the power of Radio 
anada by the installation of 
ven 250KW transmitters in 1971, has 
:n suspended. 

1964, Radio Canada faced a similar 
mi, with the prospect of the ending 
its short wave services. Listener reaction 
roughout the world was such that the 
lion was not only allowed to continue, 
t the Government decided to expand the 
ansmisskm times, and put the projected 
wer boost on the drawing boards with a 
71 target date for the higher power, 
ate news from Basil Duke, Head of 
Engineering Services of Radio Canada 
Montreal, reports that listener reaction 
om throughout the world following the 
losure announcement was immediate, 
he public outcry both inside Canada 
nd abroad was such that Radio Canada 
to continue on the air indefinitely, 
he Service will be fully integrated with 
le C.B.C. proper, but although Radio 
.anada may lose a small amount of in- 
ependence they will achieve a 
reat amount of security, which has been 
lissing before, commented Mr Duke. 

Letters and telegrams came in from all 
ver the world, even from the President 
f Mexico, and of course from the 
B.C., V.O.A., and other broadcasting 
rganisations throughout the world, pro- 
esting at the possible closure of Radio 
anada. 

RADIO CANADA SHORT WAVE 
CLUB 

One of the best known short-wave pro- 
;rams is the Weekly Radio Canada Short- 
Wave Club broadcast, from Montreal, 
n the Saturday transmission to the South 
s acific. The program is heard at 0845 
jMT on 5970 and 9625KHz. 

The session was .the brainchild of one 
>f its German language staff. The first 
Dlub session was on December 1, 1962, 
ind for the next three months was car- 
ied bi-weekly in English, French and 
German, to Europe. Czech, Polish, Hun¬ 
garian, Russian, Portuguese, Spanish, and 
Slovak have been added to the program 
chedule in recent years. It is a ten- 
ninute program, conducted in the 
nanner of a discussion between Basil 


Duke, the C.B.C. Supervisor of Engineer¬ 
ing Services, who is also Club president; 
Duncan Nicholson the Assistant Super¬ 
visor of Engineering Services as its vice- 
president; and its present secretary, 
Eilaine McMaster. The agenda is given 
at the opening of the session. The service 
Europe, Africa, North and 
tnd the 


now covers 
South America ai 


ie Pacific area. 

The number of club members exceeds 
5,000. These are located in 78 different 
countries, and include some 698 members 
in Eastern Europe. Membership increases 
at the rate of about 100 a month. The 
present oldest member is Mr David East- 
wood, of Los Angeles, California, who is 
98 years of age, and the youngest is an 
eight-year-old schoolgirl in Poland. To 
qualify for membership, it is necessary to 
send at least five reception reports to 
Montreal. All members are sent a mem¬ 
bership certificate, and also a pennant, 
lapel badges, (booklets and other items. 

HIGH POWER 

Radio Peking now operates 2,000KW 
output on 1525KHz. On February 2, 
Radio Beirut, Lebanon, will put a new 
medium wave transmitter of 3,000KW 
on the air for broadcasts to North Africa, 
and Europe. In mid-1968, Radio Cairo, 
U.A.R., will launch a medium wave trans¬ 
mitter of 5,000KW. 

NEPAL USING 4600KHz 

The seldom reported signals of Radio 
Nepal, Kathmandu, have been heard at 
good strength with English news 
at 1400GMT. Radio Nepal uses 4600KHz, 
Which is well outside the 60M band, and 
so is subject to considerable morse inter¬ 


ference. At 1400 the station gives its 
identification and then follows a ten- 
minute news bulletin in English gene¬ 
rally read by a woman announcer. At 
1410 the station has been heard in local 
language programs. The time for the 
English broadcast is one hour earlier than 
previously reported. The address of the 
station is: The Department of Broad¬ 
casting, His Majesty’s Government of 
Nepal, Kathmandu. 

AFTN TAIWAN 

The American Forces Taiwan 
Network at Taipeh has been heard on 
3990KHz, reports Barry Williams 
of Auckland. N.Z. This station has pro¬ 
grams for tine American Forces in the 
Taiwan area and relays the medium-wave 
network. The frequency of 3990KHz is 
subject to some interference from the 
Solomon Island Broadcasting Service on 
3995KHz until close down at 1130GMT. 
After this time, AFTN is heard at fair 
level, and has news on the hour followed 
by local weather details. The station is 
on the air 24 hours a day, except Sun¬ 
days, when it is silent, 1705-2155, and 
the power is 1000 watts. 

PROJECTED PAKISTAN STATIONS 

A recent announcement by the Pakistan 
Government gives details of the next stage 
in a plan to expand broadcasting in 
that country, with five new high-powered 
stations to be installed in various cities. 
It involves the construction of 1000KW 
medium-wave transmitters in Dacca and 
Peshawar and 100KW transmitters on 
medium wave at Quetta, Hyderabad, and 
Multan. For short-wave expansion. Radio 
Pakistan is to install two 250KW trans¬ 
mitters at Islamabad. 

DX SPECIAL FROM MONACO 

Trans World Radio at Monte Carlo, 
Monaco now carries the “DX Special” 
program, as well as the relay base at 
Bonaire. The Monte Carlo station uses 
7295KHz and is on the air with the pro¬ 
gram at 0715 to 0730GMT on Saturday. 
The program includes a DX quiz and 


RADIO CANADA SCHEDULE 

The transmission schedule from Radio Canada, Montreal, now in effect 
until March, includes the use of the main international bands, with continued 
use of the 13M band. 


GMT 

KHz 

Area 

0825-0935 

9625, 5970 

Australia, New Zealand, Pacific 

1015-1213 

17820,15325,9625 

Europe, Northern Canada 

1215-1330 

17820, 11720,9625 

Europe and United States 

1315-1345 

21595,17820,11720 

Europe and Antillies 

1345-1515 

21595,17820, 15320 

Europe 

1516-1830 

21595,17820, 15320 

Europe, Northern Canada 

1832-1958 

11720,17820, 15320 

Central and North Africa 

2000-^2148 

9610,15320,11720 

Europe 

2148-2152 

15320,11720 

Europe 

2158-2250 

15190,11720, 9625 

Northern Canada 

2258-0046 

15190, 11725,9625 

Central and South America 

0058-0230 

11720,9625, 5970 

Northern Canada 

0230-0557 

11720, 9625 

Northern Canada 

0557-0630 

11720,9625, 5955 

Northern Canada and Europe 

0630-0706 

11720,9625 

Northern Canada 

♦0725-0820 

9625, 5990 

Africa 


♦(Rebroadcast by B.B.C. on 17820, 15390, 11925.) 
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NEW! 

From AWA 
World 
renowned 
TOA P. A. 
equipment. 


FULL-COLOUR SOUND! 


TOA comes to Australia backed by the unrivalled 
AWA sales and service organisation. Public 
address equipment of all kinds is TOA's exclusive 
speciality; for public events, for patrol cars, for 
transport systems, for sports meetings and for all 
indoor P.A. requirements. TOA equipment 
delivers high-efficiency, long life and the kind of 
full-colour sound that stretches carrying power 
and reliability to greater ranges in the most 


difficult conditions. TOA .,, one of the to 
manufacturers of P.A. equipment in Japan. TO 
... recognised leader in reflex horn speaker 
AWA .. . Australian-owned and the most exper 
enced electronics organisation in the Southe 
Hemisphere. What a combination! AWA are no 
sole distributors for TOA P.A. equipment 
Australia and New Guinea. Contact your AW 
office for literature and full details. 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Australia's National Wireless Organisation 


TOA ELECTRIC CO* LTD., Japa 

Public Address Equipment 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED • 554 Parramatta Road, Ashfield, N.S.W. 2131 Tel. 71 0791 • 167 Queer 
Street, Melbourne, Vic. 3000 Tel. 67 9161 • 123 Murray Street, Hobart, Tas. 7000 Tel. 34 3836 • 42*44 Frederick Street, Launceston, Tas. 725( 
Tel. 2 1804 • 70 Merivale Street, Brisbane, Qld. 4000 Tel. 4 1631 • 231-233 Bulwer Street, Perth, W.A. 6000 Tel. 28 3425 • Cnr. King & Darbj 
Streets, Newcastle, N.S.W. 2300 Tel. 2 5166 • 4 Thompson Street, Garran, A.C.T. 2605 Tel. 81 5193 
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news for the short wave listener and 
ompered by A1 Stewart, 
i-ans World Radio is noted on the 
60KHz channel in New Zealand at 
r good signal level opening at 1750- 
For this period of 15 minutes, until 
off «t 1805GMT, the program of 
!l messages in Hebrew is clearly 
ived. The station opens with the usual 
rval signal, and after an organ melody 
1805GMT leaves the air without any 
tification in English. 

RADIO FREE EUROPE 

adio Free Europe, at Lisbon, is now 
new frequencies in the 13 metre 
Transmissions in Hungarian are 
on 21735KHZ, 0800 to 1715GMT, 
weekdays, and 0800 to 1700GMT on 
idays. Another new 13M band outlet 
1680KHz, operating 1600 to 1800 in 
garian. Bob Padula in Melbourne 
orts good reception of this new 21680- 
transmitter. 

BBC RELAY FOR ARABIAN SEAS 
[he BBC in London plans to establish 
day station in the Arabian Sea area 
the island of Masirah. This station 
replace the medium wave transmitter 
merly sited on Perim Island, which has 
eme part of the new independent 
til Arabia. The station is intended to 
rove reception in South and Central 
a and the Middle East. The BBC 
lual report says that work has begun 
the construction of this relay station, 
the work is the responsibility of the 
lomatic Wireless Service. 

This will be the third MW station the 
C has established in the area. The first 
s in the former British Somaliland, on 
■KHz, Which was closed when that 
mtry became independent, and now its 
placement at Perim is also to close, 
insmissions are all in Arabic and have 
n heard at 1600GMT. 

DELHI USING 11965KH* 

411 India Radio, in Delhi, in the first 
its General Service transmissions for 
day, uses the new 11965KHz channel, 
is gives good reception in New Zealand. 
Thi opens the service at 2245GMT, 
ich is 4.15 ajn. in Delhi, and the trans- 
ssion closes at 0115GMT. The General 
rvice from Delhi is carried in four 
arate transmissions each day. Other 
quencies which carry the urogram are 
15. 9615, 9750 and 11705KHz. News in 
glish is at 2300GMT. 

SIGNALS FROM AFRICA 

4 summary of some of the best signals 
m Africa in the higher freouency 
nds has been compiled from informa- 
>n supplied by readers. 

Dakar in Senegal is using 15115KHz 
d is heard at 1800GMT. The station 
s a news bulletin in English at 1840 to 
50GMT and sign off is 2400GMT. The 
ogram is in French for the balance of 
e transmission. 

Nigeria Radio at Laeos is observed in 
5w Zealand at 2200GMT with a news 
illetin in English. Our reception was on 
255'KHz, and the station closed at 
05GMT. The closing announcement 
dicated that the transmission was also 
rried on 7275-KHz (for West Africa). 
715KHz (for Southern Africa), and 
230KHz (for Europe), while 15255KHz 
used for East Africa. Another renort, 
om Aueust Balbi in Los Angeles, Cali- 
rnia. gives a service from Lagos as 
00-2205GMT on 11900 and 15120KHz. 
Cairo Radio has been noted in a trans- 
ission to the Americas. Spanish pro- 
ams are on the air <at 0100GMT, but 
ie period 0200-0315GMT is in English, 
he station uses 9475KHz for the trans¬ 
mission. 

Brazzaville in the Congo opens at 
725GMT on 15190KHz at good level, 
he signal at our location is heard with 
ie interval signal to 1730GMT, and then 
jllows a program in French. The other 
9M band frequency, l"5445KHz, is heard 
t 0515GMT with news in English. The 
ansmission opens at 0500GMT with 
>cal announcements in French before 
mking the programs relayed from ORTF 
i Paris. 


NEW SCHEDULES OPERATING 

SCHEDULE FROM INDONESIA 

Details of the Overseas Service of Radio Republik Indonesia at Djakarta 
has been received from the station together with their new verification card. 
The address nf the station is: Radio Republik Indonesia, Division of the 
Ministry of Information, P.O. Box 157 Djakarta. 


GMT 

KHz 

Area 

Language 

2300-0000 

9585,6105 

Malaysia, Singapore 

English 

0000-0030 

9585,6105 

Malaysia, Singapore 

Malay 

0030-0100 

9585,6105 
9585,6105 

Malaysia, Singapore 

Ghinese 

0100-0230 

America, South East Asia, Asia 

Indonesian 

0800-0830 

11770 

Malaysia, Singapore 

Chinese 

0830-0900 

11770 

Malaysia, Singapore 

Malay 

0900-0930 

11770 

Malaysia, Singapore 

Australia, New Zealand, Pacific 

English 

1100-1200 

9585,6105 

English 

1200-1300 

9585,6105 

South East Asia, East Asia, China 

Chinese 

1300-1400 

9585,6105 

South East Asia 

Arabic 

1400-1430 

9585,6105 

South East Asia, India, Pakistan 

Urdu 

1430-1530 

9585, 6105 

South East Asia, India, Pakistan, 
Japan, West Coast of America 

English 

1530-1600 

9585,6105 

India, Pakistan, Africa, South 

East Asia 

Hindi 

1615-1700 

9585,11715 

Middle East 

Arabic 

1700-1800 

9585,11715 

Europe, Middle East, Africa 

French 

1800-1900 

9585,11715 

Europe, Middle East 

Indonesian 

1900-2000 

9585,11715 

Britain, Europe, New Zealand 

English 


U&JS.R. REGIONAL STATIONS 

The North American Shortwave Association recently published a com¬ 
plete list of regional stations in the U.S.S.R. Many of the signals have been 
heard in recent months, but the exact location is often difficult to determine. 
We list below the stations operating in the 49 metre band. 


GMT 

KHz 

Location 

Power (K 

1300-1800 

5970 

Tashkent Uz 

100 

0530-0830; 1700-2130 

5980 

Tbilisi Geo 

100 

1600-2200 

6010 

Moscow ER 

100 

0500-1600 

6020 

Kiev Uk 

50 

24 hours a day 

6020 

Khabarovsh AR 

50 

2200-0700 

6030 

Moscow, ER 

100 

1800-2200- 

6030 

Simferopol, ER 

100 

0500-2200 

6035 

Vladivostok, AR 

50 

2300-0400 

6045 

Moscow, ER 

100 

24 hours a day 

6050 

Irkutush, AR 

20 

1900-2300 

6055 

Tallin, Est 

50 

1300-1600 

6060 

Chita, AR 

50 

0800-2300 

6085 

Tallin, Est 

50 

2200-1700 

6090 

Chita, AR 

15 

1900-2130 

6110 

Vladivostok, AR 

50 

0200-2100 

6110 

Baku, Az 

50 

1830-2100 

6115 

Khabarovsk, AR 

50 

2300-0400 

6130 

Moscow, ER 

50 

0730-1430 

6130 

Vladivostok, AR 

50 

0200-1100 

6165 

Kiev, Uk 

100 

2000-2130 

6165 

Vladivostok, AR 

100 

24 hours a day 

6180 

Tashkent, Uz 

50 

1100-2200 

6190 

Petropavlovsk, AR 

15 


ETLF ADDIS ABABA 

The latest schedule of station ETLF “The Voice of the Gospel” 
Addis Ababa, Ethiopia, is as follows: 


GMT 

KHz 

GMT 

KHz 

0230-0430 

7245,11805 

1330-1430 

15400 

0430-0500 

11920 

1430-1630 

15370 

0430-0600 

15400 

1600-1715 

6065 

0500-0530 

15250 

1630-170Q 

11925 

0530-0600 

11805 

1700-1800 

9560 

0600-0630 

11890 

1800-1900 

9750 

1300-1600 

15315 

1815-1900 

11810 


All transmissions have a power of 100KW. The transmission at 0430- 
0600 on 15400 is Monday to Friday only. 0 

MOSCOW SERVICE TO PACIFIC 

The present services of Radio Moscow to the Pacific area, relayed by 
transmitters in Siberia, includes several sessions for Australia and New 
Zealand in English. The present transmission schedule and frequencies is as 
follows: 

GMT KHz 

1100-1130 11870, 9780, 7280, 6160 and 620 

1130-1200 9780, 7280 and 1475, 620 on MW. 

1230-1300 15170, 11690, 9780, 7280, 5960, 6100 and 1475 and 620 

1330-1400 11870, 9780, 7280, 6160, 1475 and 620KHz. 

Moscow Mailbag is heard in the Saturday and Sunday transmissions, 
and at this time letters and requests from listeners are answered. The times 
are 1110 and 1240GMT. 
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Are you using unnecessary time 
and money in any 
-of the following?- 

Using engineers’ time on tedious routine calculations. 

Destroying creative ability by long hours spent on com¬ 
plex formulae. 

Today’s engineer requires instant and accurate ans¬ 
wers. Help him to make mathematics his tool rather 
than his master. 

Take the immediate step to prevent wastage, by con¬ 
sulting us about Wang. 

The small cost will amaze you. 

We suggest that having read so far you are interested. 

Would you consider it sensible to have a desktop cal¬ 
culating instrument that builds upon a common “power 
pack” ... the central electronic package? 

If you can use a high-speed keyboard for simple cal¬ 
culations now, might you be interested in continued 
technical advances, and add an automatic programmer 
later, for instance — without having to replace the 
entire system, or pay for an entirely new machine? 

Or, would you be interested in a money-saving idea 
of spreading the cost of the central electronic package 
on a number of compact, work-station keyboards? 

Are you also likely to be among those whose work gets 
more complex with time, so you may soon need a 
one-step Trigonometric Key for sin, cos, sin* 7 , or 
tan 1 ? 

Do you perform statistical analyses involving standard 
deviation, correlation, and regression? In which case 
would a split-second sT>T“ and X' calculation and 
automatic £X, £ X, £ X 2 , ZX\ £XY all mean 
something important? 

Or, like so many professional people today, are you 
performing your calculations in a large, costly com¬ 
puter which requires administrative waiting time and 
frequently lengthy programming? On a Wang calcu¬ 
lator you can use the sophistication of loge X and e* 
calculations at low cost, plus the directness of merely 
touching a key! 

If your answer is “yes” to one or more of these state¬ 
ments, there is a Wang calculator that gives you the 
important advantages that you should have! 

ASTRONIC IMPORTS 

A DIVISION OF ELECTRONIC INDUSTRIES LTD. 

MELBOURNE SYDNEY BRISBANE ADELAIDE PERTH HOBART 

•489-1911 31-6721 2-0271 23-4022 28-3111 2-2711 
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LASHES FROM 


JROPE 

>LLAND: Radio Nederlands in Hilver- 
Isum is providing good reception on the 
lll945KHz channel for the “Happy 
I Station” program on Sunday. The trans- 
Imission 0730-0850GMT is also carried 
Ion 9525KHz, but this frequency suffers 
■from interference from Radio Havana, 
■Cuba. Another new channel, 15340- 
lKHz, which carries the Happy Station 
[program on Sunday, from 2030-2150- 
IGMT, is also used for a program in 
I English to North America, Monday, 
I Tuesday and Friday only, 2035-2050- 
IGMT. Another new frequency, 21505- 
iKHz, is on the air 1705-1720GMT on 
1 Tuesday and Friday with programs to 
I South America in Spanish. 

lENMARK: Radio Denmark in Copen¬ 
hagen has a program in English each 
I Sunday, 1000-1115GMT, on 9520KHz. 
I The station has a DX session in this 
I program, with news supplied by the 
1 Danish Short Wave Club International. 


Lfrica 

IfAR AND ISSA (Territory of French 
1 Somali): Radio Djibouti is on the air 
Monday to Saturday, 0300-0415, 0900- 
1145, 1445-2000GMT, and Sunday 

0315-1900GMT on 1538KHz and 4780- 
| KHz. 

)UTH AFRICA: Radio South Africa, 
I Johannesburg has been noted on the 
25790KHz frequency at 1730GMT. The 
I transmission at this time is in English 
land is also on 21535KHz. The program 
| on Thursday is the “DX Corner” in 
which listeners can hear items on short 
wave reception, reporting and DX tips. 
This is mainly from listeners in the 
| African area. Africa is one of the parts 
of the world most difficult to hear in 
the Pacific. The station offers to send 
a booklet on the reporting of short 
wave reception, and requests should be 
be sent to DX Corner, Radio South 
Africa, P.O. Box 4559, Johannesburg, 
South Africa. 

SCENSION ISLAND: The B.B.C. relay 
station on Ascension Island, is now 
verifying with its own card. A report 
from the United States states that the 
relay base has this new card, which can 
be obtained from the local staff. The re¬ 
port should be sent to British Broad¬ 
casting Corporation, Ascension AAFB, 
c/o Patrick Air Force Base, Florida, 
32925, U.S.A. Return postage should 
be included. 

OUTH AFRICA: Radio South Africa, 
Johannesburg, in its summer schedule 
for the domestic services, is using new 
frequencies. English is now on 4965, 
6095, 9680, 11840KHz. Afrikaans on 
4875, 6005, 9650, 11760KHz. Springbok 
Radio is on 4945, 6150, 9720, 11865- 
KHz. Radio South Africa all night trans¬ 
mission is on 4945 and 6150KHz. South 
West Africa service is on 7185, 9570, 
11735 and 15365KHz. 

MOROCCO: Rabat Radio is using 9615- 
KHz for its foreign service. In the past 
the frequency has carried only trans¬ 
missions in Arabic. Signals have been 
heard from Rabat on 9615KHz, in 
French 1900-2100; English 2100-2230; 
and Spanish 2230-2400GMT. The sta¬ 
tion has also been heard in French 
1200-1400 and in Spanish 1400-1430- 
GMT on this frequency. 

CONGO: Radio Brazzaville has been 
observed on 11805KHz with an English 
program for reception in Africa 1915- 
1930GMT. The station has also been 
observed at 1730GMT on 15190KHz, 
when the program is in French. 


EVERYWHERE 


TANZANIA: Radio Tanzania at Dar-es- 
Salaam is using 15435KHz. The station 
opens its External Serivce from 1800- 
GMT, when news in English is pre¬ 
sented. The transmission continues to 
2000GMT with programs in Portuguese 
and various African languages. On 
5985KHz, signals have also been heard 
in a program of music and announce¬ 
ments in an African language. 

GHANA: Radio Ghana at Accra has 
been heard in the 13M band on two 
frequencies, reports Barry Williams of 
Auckland, N.Z. A transmission on 
21545KHz has a news bulletin in En¬ 
glish at 1500GMT, and at 1515GMT a 
Press review is broadcast. Accra is also 
using 21720KHz, and on this frequency 
has a program in Arabic until close 
down at 1645GMT. 

GUINEA: Radio Conakry is using 15310- 
KHz and can be heard at 0800GMT 
with a light music program, with 
announcements in French. The station 
is noted to sign off at 0830GMT on 
weekdays, but on Sundays the trans¬ 
mission fades out after 0900GMT. Radio 
Guinea is at fair level, but Radio Aus¬ 
tralia (15320), Radio Moscow (15305), 
and Radio Japan (15300) all cause some 
degree of sideband interference to this 
interesting signal during the time of our 
reception. 


50KW and JOZ4, JOZ5, JOZ6 all use 
10KW. 

TURKEY: The Technical University of 
Istanbul is being received on 6255KHz 
at 1800-2040GMT. The station is on the 
air daily for this period, but has been 
assigned 6280KHz. Programs are of 
classical music, and reports are con¬ 
firmed by the station by letter. 

JAPAN: Radio Japan at Tokyo advises 
that changes have been made to the 
published schedule, and these will oper¬ 
ate until March. The major alterations 
are: The General Serviee to be on 
9605KHz, replacing 11815KHz, from 
1600 to 2130GMT. The Regional Ser¬ 
vice, for the Middle East, on the air 
1730 to 1900GMT is now on 7195KHz, 
replacing 11780KHz. A new frequency, 
7140KHz, is used from 1230 to 1330- 
GMT in Russian and Chinese and again 
from 2300 to 2330GMT in Chinese. 

AFGHANISTAN: Kabul Radio is making 
so many time and frequency changes 
that it is difficult to keep up with these 
moves. Latest is the retiming of the 
transmission on 21585KHz, formerly at 
1100-1200GMT, now 1200-1300GMT 
This transmission is also on the new 
15270KHz outlet. Other programs in¬ 
clude English, 1400-1430GMT, on 7200- 
KHz; Russian, 1700-1730, on 7200KHz; 
German, 1730-1800, on 7200KHz; Eng¬ 
lish, 1800-1830, on 9545KHz and 11865- 
KHz. 


THE AMERICAS 


CONGO: Radio Kinshasas is now using 
7182KHz and signals have been heard 
at 1700-1800GMT. Another station, 
Lubumbashi, is reported on 5957KHz 
and 11866KHz and has been heard on 
these frequencies at 1800GMT. 

IVORY COAST: Radiodiffusion Tele¬ 
vision Ivorienne, P.O. Box 2261, Abi¬ 
djan, has been heard on various fre¬ 
quencies in the 25M band, varying 
from 11885 to 11920KHz at 1800-2400 
GMT. The station has been heard in 
English 1900-1930GMT on the 6015- 
KHz channel, which has also been 
heard in New Zealand, opening at 
0630GMT. 


ASIA 


SOUTH VIETNAM: According to a 
hand-written letter received by a listener 
in Finland, the VTVN transmissions 
are now on the air from Hue on 7205- 
KHz, at 2200-0030, 0300-0600, 0900- 
1600GMT in a regional service. Da- 
nang, on 4810KHz is on the air 2200- 
0040, 0400-0600, 0930-1330GMT. Dalat 
uses 6116KHz, at 2200-0030, 0330-0600, 
0930-1530GMT. No station is now 
operating from Banmethout. The Ame¬ 
rican Forces Vietnam Network has 
been heard on 540KHz in New Zealand 
at 1600GMT on medium wave. 

MALAYSIA: Radio Malaysia at Kuab> 
Lumpur, heard on 7300KHz, has con¬ 
firmed reception with their new card. 
The card shows the Malaysian flag, and 
also a map of Malaysia, Sarawak and 
Sabah. Frequencies listed are: Kuala 
Lumpur, 9750, 7200, 7110, 6135, 6025, 
5030, 4845KHz: Penang, 9515, 7295, 
7280, 4985, 4790KHz; Kuching, 9564, 
9535, 7270, 7160, 7130, 5037, 4950, 
4835KHz; Jesselton, 4970KHz. Voice 
of Malaysia is assigned' 11900, 6175 
and 6100KHz. The address is P.O. Box 
1074, Kuala Lumpur, Malaysia. 

JAPAN: The Japanese short wave com¬ 
mercial station, NSB, from Tokyo, is 
now on the following schedule. 

First program, 3945KHz (JOZ4), operates 
2030-2300 and 0800-1550GMT; 9595- 
KHz (JOZ3), 6055 (JOZ2) and 3925 
(JOZ) all operate 2030-1550GMT. 

Second program: 7230 (JOZ6) and 3945 
(JOZ5), 2300-0720GMT. 

The station’s transmitters are located near 
Tokyo, except JOZ4 which is near 
Sapporo. JOZ, JOZ2, JOZ3 all have 


NEDERLANDS ANTILLES: Trans 
World Radio, Bonaire, has been ob¬ 
served using the frequency of 6110KHz 
for the broadcasts of PJB. Trans World 
Radio was reported recently in this 
column to be testing on this frequency, 
and it is now heard with regular gospel 
programs in Portuguese from 0800- 
GMT. The station opens on 6110KHz 


KYORITSU 

K-109 SWR 
METER 

Price $20 

USE THE MODEL K-109 STAND¬ 
ING - WAVE - RATIO (SWR) 
BRIDGE TO MATCH YOUR AN¬ 
TENNA SYSTEM TO YOUR 
TRANSMITTER WITHOUT HEAD¬ 
ACHES! 

Simple and accurate matching of the 
antenna can be made rapidly. Con¬ 
tinuous monitoring of the transmitter 
output is possible by having the in¬ 
strument in circuit at all times. 

Frequency range: 1.5 to 60 Mcs. Suit¬ 
able for 52 or 75 ohm feedlines 
switchable at the rear of the instru¬ 
ment. Indicates SWR of from 1:1 
(ideal) to 1:10. Uses the bridge 
method of comparing the power sup¬ 
plied to and reflected from the an¬ 
tenna system. 

^^^WILLIS & c °- pty - Ltd ‘ 

430 Elizabeth St., MELBOURNE, 
3000. Phone: 34-6539. 
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Give a little listen! 

If you think you have to put up with limited sound, just because 
you’re going to use limited space, forget it. 

Get yourself a “Trio-sonic” compact music system and you’ll have 
sound that can fill a couple of rooms. With equipment that could 
huddle in a corner. 

The 40 watt amplifier with its futuristic circuitry, together with 
new developments in speakers, give a bass few other systems can 
match. Clear, pure highs. Distortion-free sound, the same fault¬ 
less sound that’s made TRIO the choice of all hi-fi sound enthu¬ 
siasts. 


Actually, $350.00 never bought a bigger stereo system, in such an 
unobtrusive size. 



Hear it or write to us for further details. It makes for good 
reading . And even better listening . 


THE LIVE 
SOUND OF 

TRIO 

TK250/T 

Power Output: 20 watts RMS per channel (0.8% T.H.D.). 

Freq. Response: 20 Hz—50,000 Hz (± 1 db). 

Input Sensitivity: Phone—2 mv.—Tape HD—2.5 mv.—AUX, TUNER, 
TAPE PLAYBACK—150 mv. 

Damping Factor: 46 at 16 ohms. 

Tone Controls: ± 11 db at 50 Hz and 10,000 Hz. 

Wide array of controls including low and high filters, loudness contour 
and 2 sets of stereo speak selection switch. $178 Minimum List. 

TK150/T 

Power Output: 13 watts RMS per channel (0.5% T.H.D.). 

Freq. Response: 20 Hz—50,000 Hz (—3 db). 

I.M. Distortion: 0.5% (—3 db of rated power). 

Input Sensitivity: Phone—2.1 mv.—AUX, TAPE PLAY—130 mv. 
Damping Factor: 40 at 16 ohms. 

Tone Controls: ± 11 db at 100 Hz and 10,000 Hz. 

Loudness Contour and Tape Monitor. $129 Minimum List. 


TK400 

Power Output: 32 watts RMS per channel (0.15% T.H.D.). 

Freq. Response: 20 Hz—50,000 Hz (± ± db). 

Input Sensitivity: Phono — 2 mv. — TAP HD—2 mv.—AUX, TUNER, 
TAPE PLAY—150 mv. 

Tone Controls: ± 15 db at 50 Hz and 10,000 Hz. 

Damping Factor: 49 at 16 ohms. 

Loudness Contour, High and Low Filters, Circuit Breaker. $228 Minimum 
List. 


MASTERSOUND sales pit. ltd , 

400 KENT STREET, open sat mornings 

SYDNEY — 29-1527 9 12 NOON 
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at this time, and at the same hour 
World Service of the BBC London, a 
on 6110KHz, ends its transmission. 1 
BBC program at 0600-0800GMT 
beamed for reception in New Zeala 
PERU: Radio Maldonado, Puerto N 
donado, is a new station previously 
listed. The station has been heard 
North America on 4980KHz aroi 
0100GMT and later. The postal addi 
according to the station verification 
Jiron Puno, 476, Puerto Maldona 
Peru. 


NOTES from readers should be sei 
to ARTHUR CUSHEN, 212 Ear 
Street, Invercargill, N.Z. All time 
listed are Greenwich Mean Time, ad 
eight hours for Perth, 10 hours fc 
Sydney and 12 hours for Welllngto 
time. Frequencies are listed in Kil< 
hertz (KHz). 


VENEZUELA: Radio Contenente, Ca 
cas, has been heard on 5030KHz 
1045 to after 1100GMT, with m< 
identification announcements. Power 
7500W, and the station confirmed rec 
tion in ten days, reports Samson Vor 
of Coogee, N.S.W. 

BRAZIL: Radio Guarani is verify 
reception with a card and penna 
The station reports that is is now on 
air 24 hours a day on 6175KHz, and 
power is 10KW. The address is Toe* 
tins 499, Belo Horizonte, M.G., Bra 

BROADCAST BAND NEW 

EASTERN CAROLINE: Station WSZ 
located on Ponape in the Easte 
Caroline Islands, in a United Stai 
Trust Territory in the Pacific, has be 
heard on 1450KHz. WSZD uses 1000 
and has been heard in New Zealand 
0845GMT, with music of an isla 
nature. At 0900GMT, the station ider 
fication is given in English, and then 
10-minute news bulletin in a lo< 
dialect, a language much like Japane 
is broadcast. The station is one 
several in the Central Pacific an 
Others in the area are WSZC (15< 
Truk, Eastern Caroline; K.TQR (135 
Saipan, Mariana; WSZB (1500) Kon 
Palau Island, Western Caroline; WSZ 
(1440) Majuro, Marshall Islands; WSZ 
(1480) Yap, Eastern Caroline. 

HAWAII: A verification letter fro 
KKUA in Honolulu (690KHz) h 
come to hand. This shows the positk 
of most United States stations in sm 
cities which operate with a staff of It 
than ten. In the case of Honolulu, 
New Zealander, Alan Roycoft, 
Broadcasting Services Inc., is chi 
engineer for nine local radio statior 
one FM stereo station and one tel 
vision station. To obtain verificaitk 
from this type of station, it is necessa 
to send a prepared verification card ar 
also attach the return postage in t 
form of a U.S. mint stamp. KKUA a 
only be heard on Monday morning 
the Pacific area when 3YA Christchurc 
N.Z., is silent, but there is still inte 
ference from 4KQ in Brisbane. O 
reception of KKUA was at 1600GM 
on Sunday. 

TURKEY: The United States Arm< 
Forces operate a station at Karamurse 
near Instanbul, on 1590KHz. Progran 
are in English from 0500 to 2100GM' 
This report from a listener in Turkc 
is reproduced in the Sweden Callin 
DXers bulletin. The station is operate 
by the United States Air Force. Oth< 
stations in Turkey are Trabzon, also o 
1590KHz and Diyarbakir on 1570KH 
Power of the Trabzon transmitter 
listed as 25KW, and the other tw 
stations have 50KW. * 

MADEIRA: Radio Madeira at Funcha 
on 1421 KHz has been in operation fo 
some weeks, with the slogan Emissor 
Regional da Madeira. The statioi 
schedule is: Weekdays, 1130-1400 an 
1900-2300GMT; Sundays, 1200-230C 
GMT. C 
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/hen writing to us :— 

• Please give your name and full postal address, including 
the State. 

• Write the above information clearly or, for preference, 
print it in block letters . Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


ISFIED READER: I would like to 
ress my complete satisfaction with the 
nat of your magazine. 1 started with 
issue way back in 1946 and have been 
ing it regularly ever since. My present 
►wledge of electronics has been derived 
*t entirely from your journal. My 
nt amplifier system started from your 
>y Playmaster No. 4 which has since 
n expanded and modified, including the 
of a 12-inch MSP Jensen modified 
described in “A Reader Built It** some 
5 ago. I have just completed a modi- 
version of two high output protected 
er supplies, as derailed in your Novem- 
1964 issue, the two circuits being 
nbined into one and, with appropriate 
tching, delivering 6.2 and 9.3 volts, 
rted with a transistorised tape-recorder, 
performance is excellent. (M. McM, 
ttesloc, W.A.) 

rhank you very much for your interest- 
and informative letter, which we 
e only been able to present in precis 
we. While the details of the equipment 
de interesting reading to us, they would 
e taken too much space to set out. 

are glad to know that the combina- 
i power supply system worked out so 
U. 

SCEIVER FRONT END. Since the 
loso Amateur Band front end has 
n withdrawn, the “Amateur Band 10” 
become obsolete. 1 am sure that there 
still a great demand for an amateur 
y receiver of this type, particularly as 
comprehensive wiring instructions 
ped the not so knowledgeable construc- 
such as myself. May I offer two 
gestions for your consideration? First, 
replacement front end design which 
be a direct substitute for the 
loso unit Second, a completely new 
eiver design, perhaps incorporating 
gis SW coils to simplify construction 
I.M.L., Fulham, S.A.) 

The disappearance of the particular 
nt end produced a mo9t frustrating 
uation, the more so because there does 
t appear to be even an approximate 
bstitute available. Unfortunately, the job 
producing a do-it-yourself equivalent 
th any hope of being readily repro- 
iceable by readers, is fraught with prob- 
ns and may not, in fact, be practical. 

further point is that amateurs are 
nding to move away from this approach 
others more suitable to SSB operation, 
tie series of “All-Wave” receivers just 
ncluded was intended as a partial sub- 
tute, at do-it-yourself level, for the 
signs negated by disappearance of the 
eloso units. Frankly, we are hoping that 
tother front-end unit will show up, either 
om Geloso or some other company. 

ORE ABOUT LASERS. After reading 
>ur story on lasers in the November, 
167 issue, I find I would like to know 
ore about the subjeot. Could you suggest 
►me simply written texts which explain 
sers, their uses, etc.? Could you also 
Ivise me whom I could contact about 
lining a UFO spotters club in my area? 
Ar, G. Brown, 13 Kuroki St, Penshurst, 
LS.W. 2222) 

As far as we know, thee are no books 
mailable which treat lasers at an' elemen- 
ry level, and we would point out that 
lis is by no means a simple subject. 


However, we have published a number of 
articles on the subject besides the one m 
our November, 1967 issue, and we listed 
them in the “Answers to Correspondents” 
column in the same issue. Here they are 
again: “Putting the Laser to Work,” 
April, 1963; “Semiconductor Lasers,” De¬ 
cember, 1964; “Laser Light Generator.” 
April and May, 1965; “3D Photos with 
Lasers,” February. 1966; “Junction Lasers,” 
March, '1967. We, can supply photostat 
copies of these at 20c per page. UFO 
watching is a bit out of our line but we 
have published your name and address 
in case some other reader may be able to 
help. 

{ When writing, please make sure your 
address is complete, Including the 
POSTCODE. Addition of the latter 
will ensure minimum delay in hand¬ 
ling your letter. Also make sure that 
your address is legibly written or, for 
preference, PRINTED. A significant 
number of letters are returned to us 
each month because the original 
address was incomplete or illegible. 


FERRITES. I would like to see an article 
on ferrites. By this I mean types, sizes, 
gradings, markings and how the frequency 
suitability can be determined. I am sure 
that I am not the only constructor so 
concerned and that an article on the 
subject would be welcomed by many. 
(WJS., Charters Towers, Qid.) 

We can well understand your bewilder¬ 
ment about ferrites, slugs, toroids, etc. 
So many products have come and gone 
in the ferrite field over the years that it 


might be quite impracticable to assemble 
an article which would identify all the 
ferrite oddments that would have collected 
in hobbyists* “spare parts’* boxes. Any 
number of manufacturers may have used 
colour dots meaning quite different things, 
while it might be an impossible task to 
collect and present type numbers relating 
to out-dated components. An expert, who 
has lived with ferrites during all the 
years of their development may have 
more than the usual number of clues and 
may be able to make further comment 
on the subject. In the meantime, we are 
not very optimistic about the chances of 
such an article. 

MUSICAL GADGET. Recently, my atten¬ 
tion was drawn to a remarkable electric 
“organ” with a basic simple control panel, 
but no keys. The various notes were 
obtained by the movement of the 
operator’s hands past two metal bars 
protruding for about two feet from the 
“works,” one from the top, and the other 
from one end. As far as I could see, 
there were no devices in the operator’s 
hand. A number of sound effects were 
included in the demonstration and tunes 
were played with amazing accuracy. How 


missed the 
operator said 
25 years ago 


does this work? Although I 
name of the oscillator, the o\ 
it had been invented over 25 years 
and now there are quite a 
(G.W., Carlton, NJS.W.) 

This device, called a theremin, was in 
vogue before the war and has been 
resurrected at intervals ever since. Basic¬ 
ally it is a BFO with two RF oscillators. 
Hand capacitance relative to one of the 
bars changes die frequency of one of the 
oscillators thus altering the frequency of 
the audio note produced. Moving the hand 
relative to the other bar changes the 
output volume. It produces a rather mono¬ 
tonous note unless the hands are vibrated 
slightly to tremolo and vibrato effects. 
Also, as the hand moves from one note 
to another, the output must slide over 
the range of frequencies. To give an ac¬ 
ceptable musical result requires consid¬ 
erable skill in playing the instrument. 


iiiimiiiimiiiiiiiiiimiiii' 


'ELECTRONICS Australia" Information Service 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited, degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is m ade p rimarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c querv fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The Editor. 9/67 
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SOLID STATE TAPE DECKS 


TC 350 


Heart 

of 

any 

Hi-Fi 

hookup 


TC 250 


FEATURES: 4-track stereophonic and monophonic recording and play¬ 
back • Precision solid-state circuitry comprising independent recording 
amplifiers and playback pre-amplifiers • Professional 3-head system 

• Sound-on-sound recording • Language/music training facilities • 
Vertical and horizontal operation • All idler beltless tape driving 
mechanism • 2 speed; 7" reel capacity; automatic shut-off switch 

• headset monitor jack; pause control; digital tape index counter; two 
VU meters; integrated record/playback connector. 

SPECIFICATIONS: 


Power requirements: 50 W, 100, 110, 117, 125, 220, 240V, 50/60 c/s 
AC 

Reel: 7" or smaller 

Tape speed: 7y 2 and 3% ips. with automatic equalisation change. 
Recording system: 4-track stereophonic or monophonic 
Frequency response: 30-20,OOOc/s at iy z ips. ±3 db 50-15,OOOc/s at 
71/2 ips. 30-14,OOOc/s at 3% ips. 

Signal-to-noise ratio: Better than 50 db 

Flutter and wow: Less than 0.17% RMS at 7 l / 2 ips. Less than 0.25% 
RMS at 33/ 4 ips. 

Level indication: Two VU meters calibrated to NAB standard 
Input: Microphone 
Sensitivity: -72 db (0.19mV) 

Impedance: low (will accommodate any microphone from 250-1K ohm 
impedance) 

Auxiliary 

Sensitivity: -22 db (0.06V) 

Impedance: approx. 100K ohms 
Integrated record/playback connector (D.I.N.) 

Sensitivity: -42 db (6.15mV) 

Impedance: approx. 100K ohms 
Output: Line 

Output level: 0 db (0.775V) 

Impedance: optimum load impedance 100K ohms 

Binaural monitor 

Output level: -1 db (0.692V) 

Impedance: accommodates 10K ohm headset 
Integrated record/playback connector 
Output level: 0 db (0.775V) (D.I.N.) 

Impedance: optimum load impedance 100K ohms 
Transistor: 21 silicon 
Diode: 4 

Dimensions: 153/ 4 (W)x6-5/16(H)xl3"(D) 

Weight: Approx. 17 lbs. 3 ozs. 

Accessories: Empty 7" reel. Connection cord. Capstan. Pinch roller. 
Reel cap 


FEATURES: 4-track, 2-channel, stereophonic and monophonic recofdirj 
and playback • Long-life, solid-state circuit • Smooth and wide frl 
quency response • Simple to operate, functional design—single-levl 
control for all tape functions • Either horizontal or vertical operaticT 
• Two tape speeds, 7y 2 and 3% ips. 7" reel capacity; AC voltad 
selector; automatic shut-off switch; pause control; tape index countel 
dual VU meters; integrated input and output connector • AttractivT 
finish with beautiful wooden base. 


SPECIFICATIONS: 


Power requirements: 100, 110, 117, 125, 220 or 240 volts, 40 watt| 
50/60 cps 

Tape speed: Instantaneous selection l l / z and 3% ips. 

Recording system: 4-track stereophonic and monophonic 
Frequency response: 30-18,000 cps at 19 cm/s ± 3 db 50-15,00| 
cps at 19 cm/s 30-13,000 cps at 9.5 cm/s 
Signal-to-noise ratio: Better than 50 db 
Flutter and wow: Less than 0.19% at 19 cm/s. Less than 0.25% 

9.5 cm/s 

Erase head: In-line (stacked) quarter track 
Record/Playback head: In-line (stacked) quarter track 
Level indication: Two VU meters (calibrated to 0 VU at 12 db belof 
saturation of tape) 

Input: Low impedance microphone inputs—Transistorised (will accon 
modate any microphone from 250-1K ohm impedance) 

Sensitivity -68 db (0.3 mv) 

High impedance auxiliary inputs 
Sensitivity -17 db (O.llv) 

Output: High impedance line outputs Auxiliary Record/Playback con 
nector (D.I.N.) 

Operating position: Either horizontal or vertical 
Transistors: 9 silicon 
Weight: Approx. 16 lbs. 10 ozs. 

Dimensions: 14.2(W)x6.3(H)xll.4"(D) 

Accessories: SONY 1" empty reel. Capstan. Pinch roller. Connectioi 
cord 


DISTRIBUTORS— -JACOBY MITCHELL & CO. PTY. LT[ 

Sydney, Melbourne, Brisbane, Adelaide 


To: Jacoby, Mitchell & Co. Ply. Ltd., 469-475 Kent St., Sydney 

Please send me information on Sony Tape Recorders & nearest Sony retailer. 


NAME 
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'ISWERS TO CORRESPONDENTS—continued 


AD LETTER: We are holding a copy 
the Basic Radio Course, addressed to 
S. Penshurst, c/o Post Office, Moree, 
>.W., 2400, which has been returned 
postal authorities marked “UNCLAIM- 
i.” Due to difficulties in reading the 
lature, it may be that the name is in- 
rect. 

AD LETTER: We are holding a letter 
Iressed to Mr C. Kenyon, 15 Moore 
;scent, Bankstown, N.S.W., 2200, 

ich has been returned by the postal 
horities as incapable of being deliver- 
Will Mr Kenyon please contact us. 

TTERY IC AMPLIFIER: Can the IC 
lio amplifier described in the October, 
>7 issue be operated from batteries? If 
can you tell me what changes, if any, 
uld be required. I would also like 
see you describe a two-transistor broad- 
t tuner to suit this amplifier, and I 
tik other readers would be also inter- 
:d in such a project. Finally, can you 
ase explain what earthing is required 
radio receivers, amplifiers, and other 
Otronic equipment. (I.F., Cairns, Qld.) 
e October IC Audio Amplifier could 
tceivably be operated from batteries, 

: each channel requires 24 V at a 
iescent current drain of around 25mA. 

the drain rises to about 90mA per 
mnel on signal peaks, you will need to 
ain the 2000uF 25VW electrolytic cap- 
tor used in the mains supply, as a peak 
rent reservoir across the battery. Apart 
m fitting the power switch in series 
h the battery, this would be the only 
mge required. Regarding the simple 
3-transistor broadcast tuner, the catch 
liable to be that the attainable sensi- 
ity may not be sufficient to make such 
uner practicable. Most electronic equip- 
nt is earthed via the connection pro- 
ed on the mains ,power point to which 
is connected. Usually this connection 
ds to a water pipe system or similar 
v resistance ground 'within or attached 
the building concerned, and such an 
langement provides both an efficient 
thing for radio reception and amplifier 
elding and an effective earthing for 
Section against equipment insulation 
lure. 

rtable battery operated receivers are a 
her special case because they normally 
erate with an in-built loop or loopstick 
rial which is intended to respond to the 
ignetic component of the transmitted 
ive; in such circumstances, no earth 
re is necessary. However, when any 
ttery powered receiver is operated with 
conventional aerial wire attached, to 
ce advantage of the electric field of the 
nsmitted wave, an earth return is really 
cessary to complete the aerial circuit, 
le earth wire can run to an earth con- 
ction in the mains wiring, or direct to a 
iter pipe. Even a length of wire trailed 
the ground can function reasonably 
:11 as an earth “counterpoise.” 

yECTRIC CLOCK INTERFERENCE, 
have a problem of interference on a 
rtable radio from an electric car clock, 
le interference is noticeable only when 
e radio is within 4ft of the clock and is 
jdest between stations. It sounds like 
e tick of the clock but much louder. Is 
ere any way of cutting out the inter- 
rence, please. (P.F., Caulfield, Vic.) 
yu can reduce the interference by con- 
cting a small capacitor, say from the 
tive clock lead to chassis. Suitable capa- 
tors are specially made for this appli- 
tion. They have a capacitance of about 
17uF and are metal clad for physical 
otection. 

OESNT LIKE “TRIVIA”: I have been 
ading your magazine for the past 6 years 
id find it ideal for keeping one’s know- 
dge up to date with trends in the elec- 
onics industry. I approve of your policy 
maintaining high standards in your 
chnical articles and particularly circuit 


drafting, when so many of your overseas 
counterparts have degenerated in this re¬ 
spect. I find interesting your RF, audio 
and special articles (model train control, 
etc.) but I would like to air a grouch 
about “gimmicky” articles. Admittedly, 
these may be intended for beginners but 
he who assembles one of the trivia learns 
little by comparison with what he would 
learn from your “Basic Radio Course.” 
My other concern is with articles which 
cover construction in great detail: “Wire 
pin — to pin — and so on.” Since my 
selfish interest is in RF, there are two 
projects which I would particularly like 
to see—a fully metered signal generator 
and a fully solid-state, high performance 
general coverage receiver or ham-band 
receiver. (R.H., Acton, Canberra, A.C.T.) 
An expression of sentiments such as yours 
was probably quite inevitable and simply 
confirms what we have already said about 
the problem of pleasing all of the people 
all of the time! There is very strong pres¬ 
sure from readers for what you describe 
as “trivia” — things and articles which 
would understandably be of no interest to 
someone who is apparently fairly experi¬ 
enced and interested in RF, anyway. We’re 
not very likely to tackle a standard signal 
generator. A solid-state receiver is a more 
likely kind of project, although perhaps 
not as elaborate as you have !in mind. 

COMPONENT DETAILS, PLEASE: As 

a subscriber to E.A. for the past twenty 
years or so, I find lack of detail in your 
projects somewhat frustrating. For exam¬ 
ple, in your “Fremodyne Four” you listed 
the tuning capacitor as 5-50pF, Eddystone 
553 or similar. The agent for this brand 
indicates that this component has not been 
available in this country for over a year, 
so where does one get an “or similar.” 
Again, much space has been given to the 
progressive construction of a short-wave 
receiver and while due attention has been 
given to the special short-wave coils from 
a particular manufacturer, we are simply 
asked elsewhere to obtain “one BFO coil. 
455KHz for 6BE6.” Where from? What 
catalogue number? (A.C., Sutherland, 
N.S.W.). 

Our memory of the circumstances sur¬ 
rounding the Fremodyne receiver is now 
father vague but we did check at the 
time on (the availability of the particular 
capacitor. In fact, we actually bought one 
for the project, which was not a reprint 
but a complete reconstruction, the original 
prototype having long since been scrapped. 
Our use of the term “or similar” assumes 
that constructors faced with an unforeseen 
shortage, will be able to ferret out a suit¬ 
able substitute—perhaps from old stock, 
perhaps from a new range just arrived 
from another source. We had a lot to say 
about the Aegis coils, because they were 
new in design and concept and without 
any likely substitute. The 6BE6 oscillator 
coil, on the other hand, is the kind of 
thing that might be available in a number 
of brands and, where this is the case, our 
long-established policy has been to leave 
the way open for stockists to offer any 
suitable component off their shelves. 

MORE VHF PROJECTS: I get my copy 
of E.A. from a local newsagent and think 
that it is the best magazine of its kind 
in Australia or N.Z. However, I would 
like to see more projects dealing with 
VHF amateur band equipment. (D.A., 
Broadbeach, Qld.) 

Thank you for your letter and your 
appreciative remarks. Yes, there has been 
a lull in VHF amateur equipment of late 
and we will keep your request in mind. 
Amateurs are in the fortunate position, 
however, that they can draw on a number 
of specialist amateur publications. 

ALL WAVE ANTENNA. I intend to 
obtain a communications receiver and I 
am looking for an all-wave antenna. A 
friend remembered seeing such a system 




PLANET MG-300 
POWERFUL P.A. AND GUITAR AMPLIFIER 

Power output is 35 watts R.M.S. from PP 
parallel 6BQ5’s and frequency response is 
30-15,000 Hz. plus or minus 2 dB. Three 
inputs are provided ... for two crystal or 
dynamic microphones at 5 mV and an auxiliary 
input for crystal/ceramic pickups, tape re¬ 
corders or tuners at 300 mV. Output imped¬ 
ances include 8, 16 and 250 ohms as well 
as a 70V line. Valve complement: 1 x 12AX7, 
1 x 6AV6, 1 x 6AQ8, 4 x 6BQ5. Ideal for 
offices and factories . . . and 
plenty of power for the guitar £‘70 Cfi 
enthusiast. Inc. Sales Tax . y I O.UU 


NEW JANSZEN SPEAKER SYSTEMS WITH 
ELECTROSTATIC ELEMENTS 

The dll new Janszen Z600 speaker system is 
revolutionary in design and construction — 
provides a magnificent "transparent” sound. 
Response is 30 to beyond 30,000 Hz. The 
natural treble response results from the use 
of Series 130 Janszen mid/high range radiat¬ 
ors — electrostatic units with 176 push-pull 
sheathed conductors. The bass reproducer 
is the Janszen Model 350B dynamic. Imped¬ 
ance is 8 ohms only. Encel price is $178 for 
the Z600 . . . and a variety of finishes are 
available. Truly an audiophile’s delight. Ask 
for copies of elated reviews. 

Encel price (including Sales $178 


STRAUSS SOUND SYSTEMS FOR GUITARS 
AND PUBLIC ADDRESS 

These are the sound systems used by "The 
Animals", "The Rolling Stones”, "The Twi¬ 
lights”, "The Loved Ones”, "Tijuana Brass” 
and many other leading pop groups. The 
standard range include bass and lead units 
with power ratings up to 200 watts R.M.S. 
Strauss is quality all the way . . . Celestlon 
speakers are used throughout. Ask for a list 
of Strauss models and prices. Head for the 
too with Strauss! 


WHARFEDALE SPEAKERS 

A complete range of world-famous Wharfedale 
sound reproducers is always available at 
Encel Stereo Centres . . . write or call for 
an EMQ or a trade-in valuation. Models in 
stock include: Super 3, Super 5, Super 8 
RS/DD, Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4,. 8 in. Bronze 

RS/DD, 10 in. Bronze RS/DD, Golden 10 
RS/DD and RS 12/DD. 


LUX STEP UP TRANSFORMER 
FOR MOVING COIL CARTRIDGES 

The new Model AS-3A step up transformer 
permits the use of high compliance moving 
coil stereo cartridges and the reduction of 
cartridge assembly weight and mass. Com¬ 
pletely shielded, the AS-3A may be fitted any¬ 
where between the cartridge and the amplifier 
and is completely wired; connection Is made 
by clix plugs. A switch permits 
variation of direct/step-up In¬ 
puts. Inc Sales Tax . 


$24.50 


CASSETTE RECORDERS 

If you’re looking for a cassette type re¬ 
corder, write or call at your nearest Encel 
Stereo Centre for an EMQ. We are not at 
liberty to reveal the current cash prices 
for popular cassette recorders through ad¬ 
vertising. 
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RADIO SUPPLIER 

323 ELIZABETH ST., MELBOURNE, VIC., 3000. PHONE: 67-4281 
5A MELVILLE ST., HAWTHORN, VIC., 3122. PHONE: 86-646 


ISTABLISHCD If4 


CITIZENS BAND CRYSTALS 
To «ult Japanese Walkie-Talkies and Trans¬ 
ceivers. P.M.G. Approved Freq. 27.240 Me. 
(Transmitter), 26.785 Me. (Receiver). 

HC6/U Subminiature W pin spacing 27.240 
or 26.785. $3.50 each, or $6.50 a Pair. 
HC18/U Miniature V*" pin spacing. 27.240 or 
26.785. $3.90 each or $6.50 a Pair. (HC18/U 
also available with flying leads.) 

MULTIMETER Model MOH 

d.c. 10,000 ohms per v. a.c 
Specifications: 

DC volts: 0-5 
25. 50. 250 
500, 2.500, 
AC volts: 0-10 
50. 100, 500 
1 , 000 . 

DC current 
0-50 uA; 25. 
250mA. 

Resistance: 0-6C 
K ohms: 0-f 


20.000 



ohms toj 

1 

con 

Oj 


Capacity: 0.01- 
0.3 uF; (a: 

AC 5v): 

0.0001 - 0.01 

uF. (at AC 

2S0v). 

Decibel: Minut 
20 db plu.« 

Output range: 0-10, 50 100 , 500. 1.000.* 

Battery used: UM3 1.5s, 1-piece. Dimensions: 
3V* i 4Vi x lVHn. 

Price $11,25, tec. tax. Post free. 
Complete with internal battery, testing leads 
and prods. 

TURNTABLE BASES 

Unpolished, to suit GARRARD. BALFOUR 
PRINCESS. DUAL 1010. 

$ 8 . 00 . 

All Channel Transistorised TV Antenna 

Boosters. 

$10 each. Post 50c. 

PK 633 BROADCAST TUNES 



550 Kc—1600 K/c A.M. Circuit: 3 Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver and output circuitry and etched 
printed circuit board. Containing a variable 
condenser, oscillator, converter, I.F.'s, detector, 
and associated components. 

PoTvor: 9 Volt D.C. 

Dimensions: 4V*ln x XVi in x 2V*ln. 

SPECIAL PRICE $13. 


*WR METERS Model ESW-10 



SPECIFICATIONS! 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE} $19, toe. Tax. 

TRIO COMMUNICATION RECEIVERS 
TRIO Model 9R59DE, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity. Product Detector for SSB 
Reception, Large Tuning and Bandspread Dials 
for Accurate Tuning, Automatic Noise Limiter. 
Calibrated Electrical Bandspread, "S” Meter 
and B.F.O., 2 Microvolts sensitivity for 10 db 
S/N Ratio. 

$175 

TRADP-IN ACCEPTED. 

ALSO OTHER MODELS. 



FERROCART POCKET MULTIMETER 
Model PT34 

t. R &"*• 300 uA movement. 

AC and DC voltages: 
0-10. 0-50. 0-250, 

0-500, <M,000c. 
Current ranges (mA) 
0-1, 0-100. 0-500 mA. 
Ohms range: 0-100.000 
Size 344 x 2V4 g IV* Inches. 

PRICE: $5.75 Complete with leads. 

WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 

"LAMIE" Model FRT 907, 9 Transistor, Super- 
hetrodyne. Crystal Locked Receiver and Trans¬ 
mitter. 100 mW. Output. 27.240 Me., PMO 
approved. Range approx. 5 miles in open 

country. 

Price $50 a pair SPECIAL 

TOKA!" Model TC-911, 9 Transistor, Super- 
hetrodyne. Crystal Locked, individual speaker 
and Microphone. PMO approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx. 1 to 8 mile* in open 
ountry. 

Price $75 o pair SPECIAL 

JUST ARRIVED: “NIKKA" 14 TRANSISTOR. 
I WATT TRANSCEIVERS. Solid State circuit, 
long-range boost circuit, buzzer call system. 
Provision for 2 channels, squelch control. R.F. 
Stage, All Metal Construction. NORMALLY 
$ 220 . 

OUR PRICE: $175.00 a Pair, 
Including Leather Case. 

SPEAKERS AND TRANSISTOR PARTS 

2V*in 8 ohm. $1.50. 

4in 8 ohm. $2.25. 

Miniature, V41n 5000 ohm. Switchpot .. 65c 

Miniature 3/8in 5000 ohm. Switchpot .. 65c 

PVC Tuning Gang, Aerial 6-142pF, Oscillator 

6-60pF. $1.60 

Calibrated Knob 10c extra. 

360 Microhenry Oscillator Coils. 75c 

455 K/c IF. Transformers. Miniature (Ducon 

type). 1. 2. 3. 75c each, or $2 Set of 3. 

Driver Transformers, 8000/3000 ohms $1.00 
Output Transformers 480/8 ohms. .. $1.30 
Earphone. Magnetic 8 with small plug 50c 
Earphone Crystal. Hi-imp. Med. Plug 60c each 

DENSHI BLOCK 
Electronic Construction Kit, No. 2 

30 Circuits, 2 Transistor Radio. Morse code 
set. Record Player Amp. Wireless Microphone, 
Signal Tracer, etc. 

All components mounted in plug in Blocks 
(Australian components). 

Kit No. 2. $19.75. 

Also DENSHI BLOCK No. 1, similar to above, 
only 16 CIRCUITS. 

Kit No. 1, $15.25. 

TRANSISTOR AND DIODE SPECIALS 
2SA 29 equals OC44N, 2N410 equals OC45N. 
2N218, 2N188 equals OC74N. 

ANY TYPE, 50c each or 5 for $2. 


SILICON RECTIFIERS 
50 P.i.v. 750 Ma. 50c each or 5 for $1.75. 
400 p.i.v. 750 Ma. 75c each or 3 for $2.00. 

TWO-STATION TRANSISTOR 
INTERCOM $10.50 EACH. 

TOKAI ST-14 Solid-state 14 Transistor, 20 watt. 
STEREO AMPLIFIER 

Crystal or Magnetic Pickup. 

25 c/s- 20 k/c (plus ldb at 1 watt). 
Treble bass boost. 

$55 

TAPE CARTRIDGE C60 

60 minute. Philips. Sony, Sanyo, etc. 

$2.75 each. 


NEW MINIATURE SILICON POWER DIODB 
“ MXLLL- 


Type Volts 

EM 401 100 

EM402 200 

EM404 400 

EM406 600 

EM408 800 

EM410 1000 


LIAMP 
Current A. 

.8 amp 

.8 *3 

:f 7I 

.8 $ 1.9 

.8 $1,9 


NEW POLYESTER FILM 
“ PE N. 


TYF 


CAPACITOR 


lOOvolt D.C. Working. Plus or Minus 2Q 9 / 
Tolerance. 

.001, .0022, .0033. .0047, .01. .022mfd. lie _ 
.033, .047 mfd. 15c ench. .1 mfd, 16c, .22 mfl 
20c. 

SPECIAL 

TAB CARBON POTENTIOMETERS 
Smooth, Low Noise. .23 Watts, 20% tol. 
Tab Mount. Complete with Plug In 1 inc 
Shaft and Washer. Plus or minus 20% tolei 
ance “A** tin Curve. 

500. IK. 2K, 3K. 5K. 10K, 20K, 50K. 

250K, S00K, 1 Meg. 2.5 Met, 3 Meg and 
Megohm. Price: 56c each, 

SINGLE GANG STANDARD 
2V* inch Shaft, with Nut and Washer. “A" Lin 
or "C” Log, Curve. 

500, IK. 5K. 10K, 25K. 50K, 100K. 250K 
500K, 1 Meg and 2 Meg. Price: 65c eeefe 
Tars: 300K. Tap 40K and 1 Meg. Tap 400K 
10c extra. 

SINGLE GANG PI3.T, SWITCH 

2V* inch Shaft. "A” or ”C M Curve. 5K, 10K 
25K, 50K, 100K, 250K, 500K. 1 Meg and 
Meg. Price $1.00 each. Taps: 500K Tap 40K 
40K. 1 Meg. Tap 4G0K, 10c extra. 

2 Gang Standard. 2V*in Shaft, Matched. Plu 
or Minus 3 db. 

50K, 100K, 250K, 500K, 1 Meg. 2 Meg. $1.7| 
each. 

WELL KNOWN GERMAN MAKE 
RECORDING TAPE 
In Round Plastic Pack. Professional Quality.! 

3in 300ft $1.65. 54*in 1200ft $4.0< 

3in 450ft $2.75. 54*in 1800ft $6.2$ 

4in 900ft $4.30. 54*in 2400ft 

5in 600ft $2.40. 7in 1200ft 

5in 900ft $3.50. 7in 1800ft $5.5$ 

5in 1200ft $4.50. 7in 2400ft $7.r" 

Sin 1800ft $7.20. 7in 3600 ft $13.0 

Tape Cups 0 c each. 

Bib. Tape Splicers $3.75. 

F.M. TAXI RADIOS 

T.C.A. (Philips) Low Band. F.M. Mobile Unltsl 
12 volt, Xtal locked, 120 Kc. Bandwidth! 
Operating Freq. approx. 80 Me., complete witli 
all valves and Vibrator and Microphone. Sufi 
Amateur Conversion. GOOD CONDITION. 

OUR PRICE, LESS CRYSTALS, 

$25. Freight and Packing extra. 

POLYPAKS 

100 Assorted V*, V4 and 1 watt Carbon Rests! 
tors, ail Popular Types and Makes. $i.7f. f 
35 Paper Capacitors, All Preferred Types, loti 
and high voltages. 91c. 

50 Assorted, Ceramic. Disc Ceramic, CeramiJ 
button. Mica, and Silver Mica. $145. 

VERNIER DIALS AND DRIVES 
JACKSON 36/6 Vernier Dial, and Escutcheod 
(suit Fremodyne 4). $4.50. 

JACKSON 6:1 Vernier Drive. $1.50. 

ALL MASTER INTERCOM SETS 
Telephone type, all Master Mutual Systems, batt. 
operated. 3 Station. $36, 4 Station $52.50. $48. 

3 Station Cable, 2fc a yard. 

4 Station C4ble. 30c a yard. 

MODEL 708 

Q4TR ANSI OTOR _ 

SOLID STATE STEREO AMPLIFIER 
Technical Specifications: Output power: 3.5 

watts, per channel. Output Impedance: “ 
ohms. Input Level: minus IS db (1KO. 
Impedance: 10,000 ohms. Harmonic Distortion: 
less than 2 per cent. Hum and Noise Level: 
better than minus 40 db. Frequency Response: 
50-20.000 c/s plus minus 2 db. Mode Switch 
Function stereo—reverse—monaural. Power Sup¬ 
ply: 117 or 230 volts AC, 50 or 60 c/s. 
Transistors: 8-transistor. 2 diode Dimensions: 
8(4in width. 3in height. 5 5/16in depth. 
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your magazine. I would be grateful 
you could pass the necessary informa- 
n on to me. However, if since this 
sign was published an improvement has 
en made, I would also welcome such 
•ormation. (E.K.S., Suva, Fiji) 
om your enclosed sketch it would appear 
at you are referring to the ‘Twin 
sublet Aerial for DX” published in 
svember, 1963. We have reprinted this 
formation in the January, 1968, issue, 
lich no doubt you have already seen, 
a alternative design, intended for the 
lateur bands, was the “Multi-Band Trap 
ltenna” published in May, 1965, and 
11 available through our Information 
rvice for a 20c fee. 

IANSISTOR PROJECTS: I would 
e to raise a point which has been 
ised before in your columns concerning 
e simpler circuits using transistors. I 
ve been buying your magazine for three 
ars now, but have been disturbed by the 
arcity of good transistor circuits. All 
ur latest designs have been based on 
Ives (e.g. 1967 All Wave Five) and 
and time a«?ain beginners’ sets 
5 valves instead of transistors. You 
am that the circuits are less expensive 
an transistors. This I dispute. Valve 
r cuits need a power supply and I just 
tnnot afford the components required on 
y schoolboy budget. With transistor cir- 
its all one needs is a 9V battery. Also, 
e components for valve design are of 
jher voltage rating and -thus more ex- 
nsive than transistor types. Discarded 
s are no solution because their com- 
nents are too old or the capacitors 
iky. I would like to see a series on 
insistor sets along the lines of your 
67 All Wave series. Overseas magazines 
esent lots of transistor circuits, which 
ake me go green with envy when the 
rts specified are not available in Aus- 
lia. I could tolerate all the other pro- 
:ts you present if only you would present 
me nice transistor receiver circuits. E. 
Merrylands, N.S.W. 

tiile we agree that there is a need for 
le kind of projects you mention, we can- 
Di agree that discarded valve sets are 
o solution to the beginner’s limited bud- 
:t. On the contrary, our mail tells us 
lat many schoolboys make very good use 
: this source of supply. Nor can we agree 
lat the -parts from old sets are too old 
be used. While capacitors are seme¬ 
mes suspect, most other parts have very 
mg life, and those needed for the power 
ipply are almost always intact. Rather 
onically, we have had letters from young 
jaders complaining about the excessive 
umber of transistor projects, which they 
aim are too expensive since they have 
' buy all the components, whereas they 
in build valve projects from discarded 
ts. If must also be realised that pro- 
ucing a transistorised version of an exist- 
lg valve design is not simply a matter 
f replacing valves with transistors. The 
diole project has to be designed from 
:ratch, with an assurance that special 
indings and similar components will be 
;adily available. In regard to overseas 
esigns, it is not surprising if other maga- 
ines at times provide more of what a 
articular person wants than we do. The 
a me reasoning could apply in reverse to 
ther people at other times. In addition, 

: often happens that suitable components 
imply -are not -available on the local mar- 
et, in which case -there is little point in 
resenting a circuit. Finally, we suggest 
hat you may be at a disadvantage in 
aving read the magazine for only three 
ears. We have probably published most 
if the circuits you require, and reprints 
ire always available. As a matter of in- 
erest our files show that we have described 
ets using one transistor (9), two transis- 
ors (4 including one all-wave), three 
2, including one all-wave), four (3), five 
1), six (2), seven (3), and eight (3, in¬ 
cluding two 3-band versions). In addition 
ve have described many pieces of test 


equipment, simple audio amplifiers, inter¬ 
com systems, light beam relay systems, a 
light beam pistol range, a simple model 
control system, morse code oscillators, and 
other simple transistor projects. It might 
be an idea if you let us know precisely 
what you want, E.G,. as the chances are 
we have already described it. 

STROBOSCOPE: Would you consider 
publishing an article describing a strobo¬ 
scope. I don’t know what problems would 
be involved, but from the little information 
I have been able to gather it would seem 
that the major problem would be cost 
and availability of a suitable tube. 
(J.G.C., Neutral Bay, N.S.W.) 

That is exactly the problem J.G.C., the 
availability of a suitable strobe tube. We 
have already done some preliminary in¬ 
vestigation into the design of a strobo¬ 
scope and have obtained some promising 
results. However, this preliminary bench- 
work was done using a conventional 
photo-flash tube, a tube which proved to 
be not altogether satisfactory in this par¬ 
ticular application. 

ARTICLES FOR FILING: I would like 
to be able to tear the technical articles 
from “Electronics Australia” and file them 
for future reference but they are inter- 
persed with advertisements and, on occas¬ 
ions, editorial artioles are back-to-back. 
Could the magazine be laid out to avoid 
these problems? B.W., Bald Hi!ls, Qld. 

Our policy of interspersing advertisements 
and editorial is one of the reasons by 
“Electronics Australia” is well supported 
by advertisers and therefore one of the 
basic reasons why we can operate on the 
scale that we do in a country of limited 
population density. For the time being, 
there are strong reasons why the layout 
must stay as it is. As regards having 
articles back to back, this is an “accident” 
of layout which is nevertheless almost 
unavoidable in the practical situations 
with which we have to deal. Among these 
situations is the fact that the magazine 
can never be laid out with all the material 
ready to hand. It must be put together 
progressively through each month as 
articles -are written and set in type, as 
drawings are completed, advertising book¬ 
ings come in and so on. We have to make 
free use of the “crystal ball” to match 
the space which is likely to be available 
to the demands of articles and advertise¬ 
ments which are still way back in the 
pipe-line. 

COMMENT ON OUR ANSWERS: I 
would like to make a number of comments 
on your “Answers To Correspondents” in 
the November issue. (Here follows a tabu¬ 
lated list of observations referred to below) 
(B.W., Turramurra, N.S.W.). 

(1) We did follow the original monophonic 
organ with a version including a divider 
and vibrato—of should we say tremolo. 
We plan to do some more work along 
these lines, aimed at an instrument which 
has greater musical potential. (2) In adding 
your request for a tape amplifier, you rein¬ 
force the difficulty of producing anything 
with universal appeal. Having seen the 
Mullard design, you want something with 
higher specifications, to suit a top quality 
deck and with high rather than low impe¬ 
dance heads! (3) Your comment 
about warped records is hardly 
critical of our answers; rather does 
it appear to add to it. (4) We’ve been 
through the question of a sound only 
TV tuner several times in print. If you 
want to listen to TV sound and are un¬ 
willing to use your normal TV set for the 
purpose, the next simplest approach is to 
obtain a pensioned-off TV receiver, discard 
the picture circuitry and use the tuner/IF/ 
sound IF/detector section. Nothing much 
short of this can be relied upon to give 
low-distortion drift-free sound. Yes, we un¬ 
derstand that possession of such a device 
requires a TV licence, if there is not al¬ 
ready a licence to cover another TV re- 
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ARROW 

have/ 

moved 

to 342 KENT STREET.. 

Yes, ot lost we've moved ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High 
Fidelity Showroom and acoustically 
designed demonstration studio you 



will be able to choose equipment In a 
quiet and pleasant "browse around" 
atmosphere assisted by our know¬ 
ledge and experience gained over 20 
years in the Audio and Hi-Fi equip¬ 
ment business. 

MOVING SPECIALS IN 
RECORD PLAYERS TO 
UPGRADE YOUR HI-FI 
SYSTEM 

SPECIAL No. 1 

World famous THORENS turntable Model 
TD124 II With new THORENS TP14 
Pickup arm AND SHURE M7SE ellip¬ 
tical cartridge. A HARD TO BEAT 
COMBINATION AT ONLY .. $241.50 

SPECIAL No. 2 

THORENS TD124 II turntable with S.M.E. 
3009 Series II arm (the best in the 
world) AND SHURE M7SE cartridge. 
EXCELLENT VALUE AT . . . . 5275.25 

Substitute the FAMOUS SHURE VI5 
II cartridge for an additional $35.50. 

SPECIAL No. 3 

DUAL 1019 turntable complete with ADC 
660E elliptical cartridge. $132.00. 

SPECIAL No. 4 

DUAL 1019 turntable with SHURE M55E 
elliptical cartridge. $125.00 

SPECIAL No. 5 

THORENS T0150A turntable with TP13 
arm and SHURE M5SE elliptical cart¬ 
ridge. $124.00. 

SPECIAL No. 6 

THORENS TD1S0A turntable with TP13 
jV ?4 5 *nd SHURE M44G cartridge. 


ARROW 

ELECTRONICS PIY. LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 & 29-6731 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated* 
complete with speaker and ampli¬ 
fier. 

$115.00 


CIRCULAR SLIDE RULE 

3V4in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. $1.25 each 
Post 10 cents. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, ll4in diam. 
1 Lens 1 11/ 16in Focus, VAln 

diameter. 

1 Air-spaced Lens* lViln diam. 
1 Filter Lens, 1 Graticule* 
1 Lampholder. $1.85 
Post.: N.S.W., 30c: Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


BATTERY CHARGERS 

240 volf A.C. Input. 

Each Batfety Charger will charge 
either 6 or 12 volt batteries. 
IV* amp. without meter. $13.75 

IV* amp. with meter, $15.75 

4 amp. with meter* $18.55 

Post N.S.W. 70c, interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

IV* to 3 volts DC* ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each (Post 7c) 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coil of twin (equal Vx 
mile). $7 per coil. 

Post. N.S.W. 70c: interstate $1.20. 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

$7.00 Post 50c. 


AWA OSCILLOSCOPE 

TYPE A51941 

Calibrated with delay time base. 
5in, 240 vac., perfect. $195.00 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

$1.25 

Post, and packing, $1. 


1 POWER SUPPLY TYPE S 

240 V.A.C. 

Input, Output, 250 Voits. 10 M.A« 
550 Volts. 200MA, 300 Volts, 
100MA. 

$35.00 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphone, 
ideal for use with all types of 
transceivers, $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post. N.S.W. 25c; interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price, direct from cne of 
Australia’s leading Broadcast 
studios. 

Used in good condition. 
1.800ft. 7in spools, $2.75, post 25c 
900ft, 5in spools, $1.68, post 25c 
300ft, 3in spools, 65c, post 13c 



P.M.G. Phone Jack and plugs, 25c 
each, 45s the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 3in 
x lin 4 AH. 

$1.00 each 

Post. N.S.W., 25c; interstate, 35c. 
1.2 volts 15 AH, 8in x 4in x 2in, 
$2 95 

2.4 volt 10 AH, 6in x 2Vain x 2in, 
$2.50. 

Post, N.S.W., 30c; interstate, 40c. 


WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
5 Transistor, $37.95 per set of 2. 
9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Post. N.S.W., 50c; interstate, 60c. 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post., 15c. 


VALVES 


BRAND NEW 

IN CARTONS. 

Special discount for quantity 

807 $1.75 X61M $2.20 

65N7GT 95c CV850 $1.50 

89 $1.00 1H6G 30c 

12SA7 $1.25 832 $5.00 

5U4G 95c 6F13 75c 

77 $1.00 6AK5 $1.50 

EF50 35c 6X 4 $1.00 


6U7 


75c 


6F8 75c 

VI103 $1.00 12SR7 50c 

VH120 75. VRmo S(k 

IL4 $1.00 y R ... -» 

£ "Z™ 2 

CV2184 S2 25 ™ 

2x2 75c 

6 AG5 50c M S1.25 

12AU7 $1.00 6AK5W $1.50 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95c; interstate $1.20. 


TELESCOPES 

30 x 40 with Tripod 

$7.95 

Post'N^.W., 70c; Interestate $1.20 


EX ARMY TELESCOPES 

4 x 40 Handley, $6.50 

7 x 40 Otway angle telescope, 
$9.85. Freight payable at nearest 
attended railway station. 


HIGH STABILITY 
RESISTORS 

I.R.C., brand new Viw., lw, 2w, 
tolerance between 1 and not ex¬ 
ceeding 5 per cent including 100, 
360, 560, 750, 15K, 22K, 27K, 
100K, 180K, 220K, 560K, 820K, 
ohms. Usual price 40c each, 50 
assorted different values for only 

$3.75 

Post 15c. 


Genuine American 
Zenith Variacs 

0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 


KLYSTRON MIXER/DUPLSX 
units, 9375 megs, complete with 
crystals, $13 each. 

Post. N.S.W., 45c; Interstate, 50c. 


FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
speed gearbox, 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

$20.00 

Post. N.S.W., 70c; interstate. 95c. 


SWITCH BOARD FRAMES 

Steel ex-P.M.G. Height 45in x 
27in x 34in, will make ideal test 
bench. $10. 

Freight payable at nearest attend¬ 
ed railway station. 


WHIP AERIALS 

9ft in seven sections. 

$3.75 

Post: N.S.W., 75c; interstate 30c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 
more. 

$2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 

Brand new Goodell-Pratt, 0 to lin, 
$7.50; Slocombe, lin-2in, $7.85; 
Starrett lin-2in, $9.85. 

Post, 32c. 

CHOKES, 7.SH, 60mA .. ..95c 
VIBRATORS, 6 volts, 7-pln, 75c 
each. 

UNISELECTORS, 4 BANK, $4.00 
INVERTERS. 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 95c ea. 
Post, N.S.W., 25c; Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 61n.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads, $35.00. 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22.15 

10 x 50.$23.07 

12 x 50.$23.95 

20 x 50 .$24.75 

Post, N.S.W., 70c; interstate, $1.20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, including 
wireless, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter, 
intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual in¬ 
cluded. 

$19.95 

Post N.S.W., 45c; interstate, 60c. 

MINE DETECTORS 

Ex A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete in 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station, $39.00 

4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 

SCOOP PURCHASE 

Gramo. Motors. New. Made in 
U.S.A. 4-speed .240 volt A.C. 

50 eye. Only $2.75 each. 

Post, N.S.W., 30c; interstate, 40c. 

240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, including switches, as 
new, $50. 

SPECIAL lucky dip valve offer, 

15 new valves in cartons for only 
$2.00. We haven’t got time to sort 
them, so you reap the benefit. 
Post, 30c. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt, l/81n 
push movement. 

$1.25. Post 10c. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. $3.85 pair. 

Post, 25c; interstate 40c. 

MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 

Two-way radio. 75-80 M/cs. 

12-volt operated. $45 each. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 

MINIATURE CRYSTAL 
EARPHONE 

With Cord and Plug. 

75c. 

Post, 4c. 

POUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$75.00 

BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
type G56830. 3 Channel. 

$115.00 

MONITOR SPEAKER 

UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input. 240 volt A.C. 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.O.D. 
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ISWERS TO CORRESPON DENTS—conti nued 


er in the home. (5) Your observations 
ut transistor amplifier designs are more 
ue than the original correspondent’s! 
The price situation is not nearly as 
pie as you appear to imagine. We refer 
asionally to prices to indicate the prac- 
>bility or otherwise of certain ap¬ 
aches but this is quite a different thing 
n becoming involved as a reference in 
itiple arguments about retail, wholesale, 
le, discounts, margins, “offers” and so 
We prefer to leave it to the vendor 
purchaser to work it out between 
mselves. 

GINNER’S KIT: Perhaps"this letter 
ds more like an advertisement but I 
fid like to commend the kit called “The 
lips Electronic Engineer,” which I pos- 
s. It comes complete with a lot of com- 
ients and plans for 22 projects, and 
s for $27.95. It is a very worthwhile 
for any beginner like myself. Why 
isn’t it appear in the advertising pages? 
.B., West Pymble, N.S.W.) 

>, your letter does read a bit that wiay 
it’s a testimonial that might interest 
er young readers, whose parents can 
p in” to the necessary extent. Why it 
not been advertised more is a matter 
the company concerned. We simply 
space to advertisers; they provide the 
>y for advertisements, right down to the 
t word. 

.LYE TYPE PORTABLE: I have an 
[ type Pye portable radio powered by a 
V and a HV battery. It is in working 
ler and does not warrant tossing out on 
basis of old age. I had in mind con- 
ting it to operate from the oar battery 
from the AC power mains. Would either 
^position be worthwhile, would any of 
ir back issues be aible to help and does 
s fall within the scope of the query ser- 
e? (J. Maryborough, QM.) 

r candid opinion is that neither conver- 
n would be worthwhile unless you hap- 
led to have the necessary parts idle in 
ur spare parts box, plus the necessary 
ow-how to do the job. (In that case, you 
>bably wouldn’t have written to us.) Be- 
iise of the compromises involved in their 
sign, battery type valves suffered from 
lited performance and limited reliability, 
ded to which their replacement cost and 
affability is becoming progressively more 
attractive. In any case, advice on modi- 
ation of commercial equipment is out- 
le the scope of our query service. 

ODIFYING PLAYMASTER 115. 

>uld you tell me what modifications 
ould be made to the pre-amplifier of 
e Playmaster 115 to make it compatible 
th a ceramic cartridge having a load im- 
dance of 2 megohms and an output of 
OmV? Also what would be the approxi- 
ite output of the pre-amp? (B.L., Belle- 
e Hill, N.S.W.). 

The Playmaster 115 should be quite 
liable, without modifications, for use 
th the cartridge you mention, using the 
isc” input of the basic amplifier We 
ggest modifying the values of oompon- 
ts around the input stage to change the 
)ut load impedance, which otherwise 
uld adversely affect the frequency re¬ 
alise. A higher value “balance” potentio- 
:ter, say 3M, will give the required low 
:quency input impedance. However, 
ble response could be prejudiced by so 
ing, in Which case the .0082uF com- 
nsation capacitor in the “source” circuit 
uld be increased to give correct high 
;quency compensation. The gain of the 
3-amp stage is little more than unity, 
ice this is not a gain raising stage. Its 
rpose is impedance matching and feed- 
ck tone control. If you have the version 
the Playmaster 115 equipped with 
ignetic pre-amp, you should feed your 
iamic cartridge into the radio input 
:kets, since these sockets bypass the 
ignetic pre-amp and go directly to the 
le control pre-amp. 


S.W. LISTENING: How about an article 
on short-wave aerials and also on how to 
log and verify short-wave stations? Why 
isn’t SSB used on the broadcast band to 
cut down crowding? How are power sup¬ 
plies worked out? How is the number of 
turns worked out for aerial coils for a 
given frequency coverage? (I.F., Cairns, 
Qld.) 

We will see what we can do about the 
article on logging short-wave stations and 
we may also be able to offer suggestions 
about short-wave aerials. With the whole 
of the broadcast band situation organised 
for normal double-sideband transmission, 
millions of transmitters and receivers 
would have to be modified—or scrapped— 
to effect a proper changeover to single¬ 
side-band; that’s probably all the reason 
one needs to seek for it not being done. 


rightly 

the subject of a special article or a chap¬ 
ter in a textbook. 

LIKES “ELECTRONICS AUSTRALIA”: 
Your July, 1967, issue contained a letter 
by P.R. of Warrnambool and I agreed with 
your reply. However, I would like to see 
more projects suitable for beginners. Your 
“Basic Radio Course” is a good book for 
real beginners and I have nothing but 
praise for “Electronics Australia” itself, 
for it is a “top-class” magazine. Could you 
please give me the address of P.R., as I 
would like to correspond with him? (D. A. 
Hassail, P.O. Box 18, City Nth., Toowoom¬ 
ba, Qld.) 

Thanks for your very kind remarks and we 
have added yours to the other requests for 
more simple projects. As a matter of 
policy, we do not give correspondent’s 
addresses without first obtaining their per¬ 
mission but, with the expansion of our 
correspondence pages, this has posed a 
new problem—the many requests from 
readers wanting to get in touch with one 
another. In your case, we have simply pub¬ 
lished your name and address as a reader 
who apparently wants to correspond with 
other young readers interested in simple 
projects. If P.R. is inclined to write to you, 
this will be up to him. 

INVERTER WANTED: Could you give 
consideration to publishing the design for 
an inverter, possibly transistorised, suitable 
for using with a 240V electric shaver, 
operating from either 6V, 12V or 24V 
DC, to meet the needs of caravan, boat 
or light aeroplane owners? (L.D., Koon- 
gamia, W.A.) 

We published a design for a vibrator type 
inverter for electric shavers in our Febru¬ 
ary, 1960, issue. Copies of the article are 
available through the Query Service for 
the normal charge of 20 cents. The inher¬ 
ent practical difficulties associated with 
the home construction of transistorised 
DC to 50Hz AC inverters have so far 
deterred us from publishing a design for 
such a piece of equipment. However, 
newer components now available hold 
promise of making this project more of 
proposition for the home constructor and 
we plan to have another look at this 
matter. 

COUNTRY RADIO STATIONS. In the 

March, 1954, issue of “Radio and 
Hobbies,” you published a circuit for a 
5-valve superhet with an RF stage. Would 
this circuit be suitable for listening to 
country stations from a suburban location 
in Melbourne? I am told that only country 
stations have programs worth listening to 
today! (A.W.L., St. Kllda, Victoria.) 

We cannot comment on the program con¬ 
tent of the stations, but the receiver in 
question was designed for long range 
reception and, with a suitable aerial, 
should provide good results. However, it 
must be realised that there is a limit to 
what any receiver will do, particularly in 
the daytime. 



NEW STOCKS OF PIEZO MICROPHONES 

Although extremely small In physical dimen¬ 
sions the Piezo DX75 is an excellent 
dynamic microphone and is ideal for use 
with any tape recording system. Dual imped¬ 
ance — 50 ohms and 50 K ohms. Sup¬ 
plied with a desk stand. Encel 

price including Sales Tax Is $6.90 


TAPE ON TOSHIBA! 

All models of the well known Toshiba re¬ 
corders are available at Encel stereo centres 
in Melbourne and Sydney. As with all 
Encel merchandise value for money is out¬ 
standing ... be sure to get an Encel price 
before you make your purchase. 


///////muumwwwwwxw 


till h 4i din <*$ 

SEE ENCEL STEREO CENTRES FOR THE 
COMPLETE RANGE OF 
SANSUI AMPLIFIERS! 

Sansul tuner/amplifiers are extremely popular 
in Australia. Models 220, 500A, 1000A and 
3000A are now In stock — and the prices 
are most attractive. Ask for an EMQ or a 
trade-in valuation on your old equipment. 


SPECIAL ENCEL OFFER ON 
GARRARD TURNTABLES COMPLETE WITH 
MAGNETIC CARTRIDGES! 

GARRARD LAB 80—with a 
Micro 3000/5, Lux T-15-M7B 

cartridge ..... _ ma9ne,ic $104.50 

GARRARD AT/60 Mk. II—with 
a Micro magnetic cartridge 
or the ADC-770 ..... .. 

GARRARD SP25—with a 

Micro ^magnetic cartridge or jJQ 


$59.50 


the ADC-770 


IMPORTANT: All cartridges have diamond 
stylii and the Encel price includes sales 
tax. 


ENCEL SERVICE DIVISIONS 

Modern and efficient service centres oper¬ 
ate in Sydney and Melbourne. Up to the 
minute servicing equipment is provided and 
skilled technicians who have been specially 
trained actually save you money when 
service is necessary as time expended is 
kept to a minimum. Encel service does 
not cost — it pays. 

RAPIER SOLID STATE TUNERS 

With its own AC power supply, the Rapier 
tuner is an excellent performer and reproduc¬ 
tion quality is satisfying. Supplied in a 
Danish style teak cabinet, Encel price is 
$44.50, including Sales Tax. Without cabinet, 
ready for fitting into your own 
hi-fi furniture, price including CA 

Sales Tax is only .. v 4 * I •D\J 


INTERCOMMUNICATION SYSTEMS 

Look at the prices of these fully transistorised 
intercommunication systems! Gem—2 way 
(for outdoor use) $9.50. Gem—2 way for 
indoor use $11.50. Fountain 4 station—$27.10. 
Fountain 7 station—$44. All prices include 
Sales Tax. 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

•Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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ALWAYS RELY ON R.D.S. 

SPECIALS FOR FEBRUARY 
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We now have in stock 
the following FAIR- 
CHILD TRANSISTORS 
2N3565 - 2N3638 
2N3642 - 2N3645 
2N4360 - SE40I0 


VTVM COMPLETE 
$42.25 plus tax 

MULLARD MINI SPEAKER 
BOXES 
$11.75 net 


Suppliers of all Radio and TV Components, 
Meters and Multimeters 

H200 Multimeter £5/12/6 Net 

f 11.25 
6/9/4 Net 
$12.93 


CT500 Multimeter 


Th»e Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George and Harris Streets. 

Phone 211-0816, 211-0191. 

Open Saturday mornings. 


BURGLAR ALARM 
Equipment 

CONTROL UNIT 12V Transistorised 
300UA. Plug in Module, complete, 
$12.20 plus 12%. Provision for open 
circuit mats, etc. 

12V UNIT mounted on 41” x 21” 
plate with mounting block, indicator 
lamp for circuit check and switch, 
$16.70 plus 12i%. 

KEY OPERATED SWITCHES for 

exit doors or any low voltage applica¬ 
tion, $4.50 plus 121%; plated mount¬ 
ing ring, $1.50. 

FOIL TAPE, self-adhesive, 3-8in x 
100 feet, $4.50. All above 50 cents 
packing and posting. 

TAPE JOINING TERMINALS, 12 

cents each. 

OPEN CIRCUIT CONTACT MATS, 
$17.00 plus 70c p. and p. 

ROTARY SIRENS 41V. Better than 
bell. $15.00 plus 70c p. and p. 
RELAY, High sensitivity, complete 
with socket. Used with .5 meg for 
bias. Will operate with most resistive 
transducers. 

LDR Thermistors, humidity and mois¬ 
ture and with suitable capacitors as a 
time-delay. Can be tailored to speci¬ 
fications standard module only or with¬ 
out pot, $16.50 plus 121% plus 50c p. 
and p. 

Send cheque or money order. 

EDORE ENTERPRISES 

802 DONCASTER ROAD, 
DONCASTER, V|C. 3108 
Telephone 848-1386 


TRADE IN BRIEF - - continued from page 12 


F. W. BELL INC., Columbus, Ohio, 
U.S.A., announces a new series of 20 
solid-state Hall effect multipliers, desig¬ 
nated the HQ-3100 Hall-Pak series, de¬ 
signed to provide an output voltage in¬ 
stantaneously proportional to the product 
of two independant input currents. The 
pew multipliers include temperature and 
error voltage-compensated and non-com- 
pensated models. Temperature compensat¬ 
ed models have less than one per cent 
output variation in the ambient range 
from minus 25 to plus 75 degrees C. 
Hall-Pak multipliers are available from 
Tecnico Electronics Pty. Ltd., 53 Carring¬ 
ton Road, Marrickville, N.S.W. 2204. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, 
U.S.A., has developed the following new 
semiconductors: 

MM5000-5002 germanium transistors 
have a minimum power gain of 24dB at 
200MHz with 1.6dB maximum- NF. 

MMT3903-3906 silicon amplifier and 
switching transistors in a “Micro-T” minia¬ 
ture plastic package (approx, one-tenth, 
the volume of comparable transistors in 
TO-18 and TO-92 packages.). 

1N2163-71 temperature-compensated ref¬ 
erence diodes with voltage tolerances of 
either 0.2V or 0.4V over a nominal rating 
of 9.4 volts. 

Inquiries to the Australian agents, Can¬ 
non Electric (Aust.) Pty. Ltd., 58 Cluden 
Street, E. Brighton, Victoria 3187. 

DIGITAL EQUIPMENT AUST. PTY. 
LTD. noiw has an engineer permanently 
resident in Melbourne. He is Max Burnet, 
a graduate in electronics from Melbourne 
University, and recently employed at the 
Weapons Research Establishment at Salis¬ 
bury. He has spent some time in the 
U.S.A. familiarising himself with Digital 
products, and 1 has just completed instal¬ 
lation of a FDP-9 at the Physics Depart¬ 
ment of Melbourne University and a 
FDP-8 at Plessey Pacific. He may be con¬ 
tacted at Suite 1, 445 St. Kilda Road. 
Melbourne, Victoria 3000, or during the 
day via a telephone answering service at 
63-5660. 

TEXAS INSTRUMENTS AUST. LTD. 
has taken over the offices formerly used 
as the administrative centre and meeting 
chamber of the Elizabeth City Council 
in the town centre. It is being used by 
sales staff of the Semiconductor Compon¬ 
ents Division and by members of the Elec¬ 
trical Control Products Development Lab¬ 
oratory. A company spokesman said that 
the move was prompted by the rapid 
expansion of the company activities at its 
headquarters in neaiby Oldham Road, 
Elizabeth South, S.A. The new offices have 
the same telephone number as the parent 
establishment. 

AUSTRALIAN RECORD CO. LTD., 
has available a first release of CBS 
Musicassettes in 25 different titles, retail¬ 
ing at $7.75 each. The company says the 
Musicassettes contain as much music list¬ 
ening time as a long-playing record, and 
that the tape cannot be scratched or 
broken. A brochure listing the titles avail¬ 
able can be obtained from the company 
at 11-19 Hargrave Street, East Sydney, 
N.S.W. 2010. 

DIGITAL EQUIPMENT AUST. PTY. 
LTD. announces a new digital computer 
to join the PDP-8 family of small general 
purpose computers. The PDP-8/1 is a 
program compatible member of the) PDP- 
8 range, and is designed as the eventual 
replacement of the PDP-8. It has the 
same speed, capacity and expanda bility , 
but because of the exclusive use of TTL 
monolithic integrated circuits it is physi¬ 
cally much smaller. A comprehensive 
brochure on the PDP-8/1 is available 
from the company. 

Other new products announced by 
Digital include: The A800 series analog 


to digital converters which are comi 
10 bit successive approximation convei 
with a conversion time of lOuS; the A 
series digital to analog converters wl 
are complete with 10 bit buffer regisi 
level converters, a precision divider 
work, and a current summing ampl 
capable of driving large external loads; 
GR-10 card reader for operation with 
PDP-10 — it reads 80 column punc 
cards, photelectrically, at up to 1 
cards per minute. Inquiries to the comp 
at 89 Berry Street, North Sydney, N.S 
2060. 

AUSTRALIAN GENERAL ELE 
RIC PTY. LTD., has announced 
GE’s Information Systems Division, i 
which it is associated, has been raisec 
the level of an operating group. It 
comes one of the Company’s 10 m 
operating components under a realignn 
of GE’s total operations. Within the : 
group, an International Information l 
terns Division has been established, i 
Arthur E. Peitosalo as general mana 
Mr Peitosalo represents GE’s interests 
and relations with Australian Gen 
Electric, Bull General Electric, Olh 
General Electric, De La Rue Bull, i 
the other components of GE’s workl-v 
computer business. 

SPRAGUE ELECTRIC CO., N< 
Adams, Massachusetts, U.S.A., has in 
duced a new series of spark gaps and 
capacitors for suppressing transient 1 
tage surges that result from moment 
arcing or shorting of elements within 
picture tubes of TV receivers. Comp 
technical information is given in Spra 
Engineering Bulletin No. 6145, avails 
on request from the Australian age 
Cannon Electric (Aust.) Pty. Ltd., 
Cluden Street, East Brighton, Victo 
3187. 

DUCON DIVISION, of Plessey Cc 
ponents, has been licensed to assem 
and market in Australia the SAFT rai 
of rechargeable alkaline batteries, prima 
of the nickel-cadmium type. SA 
(Societe des Accumulateurs Fixes et 
Traction) is a prominent French comp: 
which is a subsidiary of the C.G.E. grc 
(Compagnie Generale Electricite). 1 
SAFT range includes open cells v 
pocket, tubular or sintered plates, se 
sealed aircraft tvpes, hermetically sea 
cells, special charging equipment i 
battery/charger systems for lighting ap 
cations. The licensing agreement cov 
the marketing of SAFT products in N 
Zealand as well as Australia. Inquii 
to Ducon Division, Box 2, P.O., Vi 
wood, N.S.W. 2163. 

ADCOLA PRODUCTS PTY. LI 
advises that the range of Armclad sole 
ing tips has been extended to inch 
82 tips of varying soldering face diamc 
and profile, ranging from l/32in to 5/It 
The Adcola range of standard solder 
and desoldering tips for both product 
and servicing applications n<*w totals 1 
Further details of these and other p 
ducts in the Adcola range can be obtau 
from Adcola Products Pty. Ltd., 
Churchill Street, Mont Albert, E.10, \ 
toria 3127. 

PYE INDUSTRIES LTD. has appoin 
Mr Tom Spencer as managing direc 
for the company. He is a director i 
general manager of Pye Electronics I 
of New Zealand, and succeeds Mr Pc 
Threlfall, who recently became manag 
director of Pye of Cambridge Ltd. AJ 
service with the R.N.Z.A.F. during Wc 
War II, Mr Spencer joined Akrad Ra 
Corporation Ltd. of Waihi (N.Z.) as m 
aging director in 1947. After Akrad i 
acquired by Pye of Cambridge in 19 
Mr Spencec continued as manag 
director until 1955 when he beca 
director and general manager of 1 
Electronics Ltd. 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.69 per line. Each line contains the equivalent of five words each 
of nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY 
ALL ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement 
for the March issue must reach our office before February 6. Address your advertisement to the Advertising 
Manager, ELECTRONICS Australia, Box 2728, G.P.O., SYDNEY, NJS.W. 2001. 


FOR SALE 


FOR SALE 


PICTURE TUBES. Two-year warranty. $11 
us old tube. Bonded 23in $24 plus dud tube, 
ic year warranty. Freight extra. Duds must 
under vacuum and scratch f*-ee. Also avall- 
ile from Western Suburbs Radio, 1120 Oxley 
I.. Cxley. Brisbane, at slightly h’pher prices, 
ire Brlte Picture Tubes, 22a Victoria St., 
•wisham. Sydney, N.S.W. 


ILTIMETER REPAIRS and sales. Fast ser- 
:e on all types of multimeters. VTVM's, 
fitchboard and panel meters. All popular 
ands of radio and TV test equipment can 
> supplied. Trade-Ins a-cepted. Wr'te for a 
*e catalogue. Metropolitan Meter Service. 
>3 Regent Street, Redfern, N.S.W. Phone 
1-5922. 


W. OC44, 45, 71. 4 for $2 or 60c each. 
'".72. 73, 70c ea., OC84, AC128. OA120. 
ic ea., OC171, 2N370, 371, AF116N. 117N, 
V31. OA211, 95c ea. Power types 2N176, 
ea. 2N301, $1,20 ea. OC23. 28, 29. 35, 
.50 ea. OAS, 10. 81, 85, 95. 30c ea. UJT. 
12160, $1.30 ea. Post and Pack. 15c. No 
A. Sales. Custom Electronics. Box 1452, 
P.O., Adelaide, S.A. 


LL established television service business, 
irnished residence, garage, workshop, stock, 
od position. Ph. 602-6567, ' J 


Sydney. N.S.W. 


PE RECORDER, Ficord 1A. battery-operated, 
fo speed. As new with ml roph^ne. battery 
arger and spare set rechargeable dry cells. 
00. Ring Mr Beelne, 26-4705, Melbourne, Vic. 


ROPHCNE STANDS. 3ft to 6ft ext., suit 
y mike, $7.75 plus tax. Studio boom 

ands from $20. Sent by rail direct from 
ctory. Rambler P.ecording Co., 39 Swanston 
Mentone, Vic. 93-4545. 


TERS, V.U., professional illuminated type, 
ain x 4in. Just landed. $24 plus 12*2% tax. 
>st free. Rambler Recording Co., 39 Swan- 
on St., Mentone, Vic. 93-4545. 


4 Channel Altec Lansing solid state stereo 
xer. Profess’onal specifications. Can be used 
stereo mixer or two independent mono 
xers. Details of manufacturer's specifications 
d further Information from: Chief Engineer, 
entworth Hotel, 2-0370, ext. 2260. 


.DC770 Magnetic stereo cartridge $12.00. 
ADC .4E stylus assembly $20.00, both In 
good as new condition. 17 Powell St., 
tservolr, Melb., Vic. 


_.AKER ENCLOSURES. Magnavox 8WR Slim- 
le, direct from factory. Featuring Sarion cloth 
id finished in Teak Formica. Complete ready 
j use. Immed. del. $28.50. FOR THE 
ONNOISSEUR. Your choice cf Goodmans or 
fharfedale. Formica covered. Available in 
eak or to match your existing furnishings. 
EECH ELECTRONICS. P.O. Box 160. 
ogarah, N.S.W. Ph. 605-2307. 


ECTROLYTIC CAPACITORS, miniature type, 
>p grade. 10V. 5, 10MFD 12c each. 25, 30, 
OMFD 18c each. 100MFD 22c each. 200- 
FD 25c each 400MFD 30c each. Minimum 
•der 50c. Post free, prompt service. KITSETS 
UST., BOX 176 P.O., DEE WHY, N.S.W., 
099. 


•CTROLYTIC CAPACITOR PACK. All new, 
>p grade ,10V. Miniature type. Will supply 3 
ipacltors of the following values: 5, 10, 25, 
0, 50. 100, 200, 400, totalling 24 capaci- 
>rs. Price $3.95. Post free, prompt service. 
ITSETS AUST.. BOX 176 P.O., DEE WHY. 


iSISTORS: New, » 4 W, 5 p c. tol., 4c each or 
3.00 per 100. Usual price: 8c each. Any 
tlue. Post free, prompt service. KITSETS 
UST., BOX 176, P.O., DEE WHY, 2099. 


LYESTOR CAPACITORS, miniature type, top 
ade, 100V. 0.001, 0.0015, 0.002 0.0022, 

003, 0.0033, 0.0047, 0.005, 0.0068, 0.01, 
015, 8c each. 0.02. 0.022, 0.03, 10c each. 
_.04 0.047, 0.05, 12c each. 0.068, 0.08, 0.1, 
5c each. 0.15, 0.22, 20c each. Minimum 

der 50c. Post free, prompt service. KIT- 
ETS AUST., BOX 176 P.O., DEE WHY, 

VS.W., 2099. 


MM. Rx. “Lafayette’* HA-230 55-30MH*. 
xcel. cond. $120 O.N.O. D.S.W. 16 Lawlor 
d., Attadale, Perth. 6156. 30-4935. 


>DEL BEAM ENGINE Castings, detail blue 
rints. Bolton, 72 King Street (4th floor), 
fdney, 2001. Catalogue 85c. 


SPEAKERS, two, used. Kelly 12ins. 35W $60 
pair. Ring 92-8316 A. Hours. 

SWITCHES. New miniature 1-Pole-12 pos. 
rotary. 40c. New buzzers. 80c. Relays, specify 
contacts $1. P.M.G. key switches. 20c. Free 
components for orders over $2. Send for 
free catalogue. “Action Radio," 5 Mont St.. 
Geelong. 3220. 

TECHNICAL BOCXS. good and Inexpensive. Also 
some nice transistor sockets, and a few diodes. 
S.A.E. for list. AUSTRALIAN ELECTRONICS, 
76-F View St.. Hobr.rt. Tas., 7005. 

GOODMANS Maxims $130 pr.. as new. Syd¬ 
ney. 51-7084. 


READER SERVICE 


SELL all back Issues “ELECTRONICS Aust.” in 
stock all times. 1939-56 copies. 30c. 57-63. 
40c; 1964 to date. 50c. Post Incl. T. WEIR. 
55 O’Connor St.. Haberfteld, Sydney. 71-2569. 

EXPORT. Export, Export. Export and more Ex¬ 
port. U.K. and European audio goods at keen¬ 
est prices. Save those dollars with an airmail 
quote from UPL.. Compton House, New 
Malden, Surrey. England. 

TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co.. 185a Beckett Street, 
Melbourne. Tel.: 329-7255. 

REPAIRS to receivers, transmitters, construction, 
testing; TV alignments. Xtal conv., specialised 
electronic equip. Eccleston Electronics, 146A 
Cotham Road, Kew, Vic, 80-3777. 

TRANSFORMERS wound. Output or mains and 
specials to order. Paris Radio Electronics, 7a 
Burton St.. Darlinghurst. N.S.W. 31-3273. 

RECORDINGS. Weddings, amateur productions, 
etc., recorded on location or transferred from 
your tape to disc. B.E.A. Recording Studios, 
Melbourne, 24-7483 or 47-3413, Vic. 

MICROGROOVE discs from your tapes, also 
tape copying service. Highest quality discs at 
all speeds, prompt service. Moderate charges, 
country and Interstate Inquiries welcome. 
Vitatcne Recording Studios, EJox 18, Post 

42 6 e l54 LanC C0V€ * N ’ SW * 2066 * ( ^ dne *> 

PRE-RECORDED TAPES available for hire to 
members of the Australian Tape Recording 
Society. Bi-monthly releases. Also “The Micro¬ 
phone, newstapes, round robins, discount ser- 
vlce, tapespondence. sales. Send 5c S.A.E., to 
A£R.S.. Box 9 P.O., Crow's Nest, N.S.W., 

EXPERIMENTERS: Subscribe to Youth Radio 
magazine, CORYRA, for $1.00 per year (12 
issues) or send for sample copy at 12 cents. 

HMlf A°C.t!; O 2603 A " " 2 A ”' ™ 

°'u TAPE etc. Friendly hobby 

t c* ms '4 Thur. 7 P.m. Public School, 
well.ngton St., Bondi. Details 69-1694, Syd- 


CONVOY 

HI-FI AND TAPE RECORDER SERVICE 

For all your Hi-Fi and Tape Re¬ 
corder service requirements consult 
the experts at Convoy. We guaran¬ 
tee to offer you the best technical 
service at an honest price. 

You can bring us your problems 
with the knowledge that you will 
receive the best attention possible. 

449 Kent SI., Sydney (nr. Town Hall) 
29-6475 


READER SERVICE 


WHY ABUSE SEMI-CONDUCTORS? Essential, 
useful publication; 35c. 76 View St., Hobart, 
7005. 


AUSTRALIAN TAPE RECORDISTS’ ASSOCIA¬ 
TION invites you to become a member. Est. 
15 yrs. Has over 400 members. ‘Regular 
meeting in N.S.W., A.C.T.. S.A. Soon In other 
States. So inquire now. Write Box 67. East- 
wood, N.S.W., 2122 now for Information. 


THE AUSTRALIAN EEB Is VK7RG’s casual 
monthly electronics magazine, featuring in¬ 
struments. tr. transmitters, etc. $1 to EEB, 
115 Wilmot St., Huonvllle Tasmania, 7109. 


POSITIONS VACANT 


RADIO MECHANIC. $70 week plu, 
time. Full particulars to Cowells 
Winton, Qld. 


good over- 
Electrical, 


WANTED 


WANTED. SWEEP and marker generator for TV 
I.F. and R.F. alignment. Write. Anderson, 
McLachlan Ave., Long Jetty, 2262, or phone 
3-1100, evening only. 


BUY DELTAHET front end, E.A. July 63, P.29, 
or similar converter. Particulars, circuit, photo 
and price to: E. Freeman, 3 Bowden St, Glcn- 
orchy, 7010. Ph. 72-7728. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 


RESISTORS 

4c each. TOP GRADE 

New miniature ’ a W. 5 p.c. tol. We will 
supply 3 resistors of each value between 
10 ohms and 1M. 57 different values totalling 
171 resistors. Ideal for experimenters and 
servicemen. Price. $6.84 (4c each). Post free. 
Prompt service KITSETS AUST.; BOX 176. 
P.O., Dee Why, N.S.W.. 2099. 


THOUGHT POWER 

Acclaimed “A PROVEN FACT" by scientists. 
Thoughtcasting students write: “Enjoying 
great peace,” "All debts now paid In full, 
“It’s the Job I always wanted,” “A most 
revealing Course.” Send 18c stamp for free, 
fascinating, 18-page book explaining and con¬ 
taining pages of letter extracts, to 
Section E.A., 44 Victory Lane. Leura, N.S.W. 
2781. 
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SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing* 


SUBSCRIPTION RATES 


Australia, New Guinea, Fiji 
New Zealand 

United Kingdom and British Commonwealth 
Elsewhere 


PER YEAR 

$4.00 

$5.00 

$6.00 

$6.00 


POST THIS COUPON TO:- 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 


Name 


Address . v . . . .....>?. • • 

Enclosed is $ . for . years. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 
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It a cflaM by 

THE NEW 


BEOCORD 


2000 DELUXE 

Fully Transistorised Hi-Fi Stereo tape Recorder 


1 untraditional design ideas place the 
CORD 2000 de Luxe in a class apart 
conventional stereo tape recorders. 
T-IN 4-CHANNEL MIXER SECTION 
twin faders for both monaural and 
o recordings provides individual 
ol and mixing of microphone, gramo- 
e, radio, and line input, signals. 

riPLAYBACK, or sound-on-sound - 
DHRO-PLAYBACK feature - may be 
for language-, laboratory purposes 
or automatic lantern-slide control. 

O button - adding echo to both 
iural and stereo recordings. 

AMPLIFIER SYSTEM is a "trail- 
ng’’ combination of no less than 
n easily replaceable all-transistor 
ifier units. 

essionally complete, the system com- 
js: separate pre-amplifiers, separate 
rding amplifiers, separate playback 
lifiers, separate power amplifiers. All 
ifiers are duplicated for stereo. 
STORING: Separate record and 
back heads with individual amplifiers 
lits monitoring of both input signal 
recording. 

7ER OUTPUT is 2x8 watts undi¬ 
ed.R M S 4.7 ohms 
QUENCY RESPONSE: 19 cm/sec. 
10.000 c/s (± 2 dB: 40-16.000 c/s); 
cm/sec: 30-16.000 c/s (± 2 dB: 

2.000 c/s); 4,75 cm/sec: 50-8.000 c/s 

2 dB 50-6.000 c/s). 

arding level is indicated by two illu- 
ited V. U. meters 

E TENSIONERS 

CK ABSORBERS: Two smooth-run- 
I specially engineered slack absorbers 
i up tape slack, 


ELECTRONIC OVERLOAD PROTECTION 
CIRCUIT 

HARDLY ANY OTHER TAPE RECORDER 
IN THIS PRICE BRACKET HAS THESE 
PROFESSIONAL STANDARDS FOR 
ELECTRICAL AND MECHANICAL SPE¬ 
CIFICATIONS. 

Fine low-noise tape-drive motor mounted 
on rugged non-torsion steel chassis 
Four sound-heads. 2-track recording but 
plays back both 2-track and 4-track 
tapes. 

The erase head (dual-gap ferrite head 
that lasts forever) erases "right to the 
bottom” 6 0dB 

Built-in splicing device. Pause — control 
lever 

Both mechanical and electric tape stop 
The BEOCORD 2000 DE LUXE is avail¬ 
able in two models. The Beocord 2000 
de Luxe K is a table model without 
speakers. The Beocord 2000 de Luxe T 
is a luggage model with a lid consisting 
of two units each of which constitutes a 
speaker system. 

Also Model 1500 without output amplifier. 

TECHNICAL DATA 

FOR BEOCORD 2000 DE LUXE 

Microphone Input: 

50-200 ohms, sensitivity 50 \i V, balanced. 

Recommended microphone: 

B & O Type BM 5 stereo. 

Gramophone Input: .switchable between: 
”L” for magnetic pick-up (such as B & O 
Types SP 1, SP 2, SP 6, SP 7, and SP 8) 
impedance 47 k ohms sensitivity 2 -mV/ 
1000 c/s. 

”H” for crystal pick-up impedance, 

4 megohms, sensitivity 40 mV/1000 c/s. 


RADIO INPUT: 

L” is low impedance, 47 k ohms; sen¬ 
sitivity 5 mV/1000 c/s. switchable to 
”H”— high impedance, 100 k ohms; 
sensitivity 100 mV/1000 c/s. 

The pre-amplifier for crystal microphone 
Impedance 500 k ohms, sensitivity 0,5 
mV/1000 c/s. 

Line input: 

Impedance 50 k ohms, sensitivity 250 
mV/1000 c/s. 

Line output: 

0 6 V ± 4 dB (10 k ohms) 

Headphone Output: 100 ohms. 

All input and output jacks follow DIN 
standards. 


Tape Heads: 

Record head: 2 tracks, stereo, 2X15 
mH, 10-micron gap. 

Playback heads: 

4 tracks, stereo, 2X30 mH, 3-micron gap. 
2 tracks, stereo, 2X30 mH, 3-micron gap. 
Erase head: 2 tracks, stereo, 2X2 mH, 
2X 100-micron gap. 

Erase and bias frequency: 100 kc/s. 
Signal/noise ratio: Better than 55 dB 
Channel Separations: 

Better than 45 dB/1000 c/s. 


Wow and Flutter: 


Tape Speed 
19 cm/sec 
9,5 cm/sec 
4,75 cm/sec 


R.M.S. Value 
0,07 % 
0,11 % 
0,18% 


Peak-to-Peak 
Value 
0,2 % 
0,3 % 
0,5 % 


etail Price. Model K (illustrated) $680.25 

lodel T, portable, with speakers in divided lid $701.30 

Iso model 1500 ( does not include output amplifier.) $532.55 


m leading Hi-Fi retailers throughout Australia including :- 

. S.W. United RadioDist., Shop 32, Ash Street, Sydney. * A.C. T . 
1.Young Ltd., Kingston, Canberra. *S.A. MACK'S ELECTRONICS, 
9 Rundle Street, Adelaide. Truscott Electronics, 62 Hindmarsh Sq. 
ilaide. ^VICTORIA. Danish Hi-Fi Pty.Ltd., 941, Burke Road, 

nberwell (Tel. 82-4839). *W.A. Alberts T.V. & Hi-Fi Centre P/L 
2 Hay Street, Perth. *Q'LD (Distributors) BRISBANE AGENCIES , 
Wickham Street, Fortitude Valley. 


SOLE AUSTRALIAN AGENTS 

(0. 1 Y. I >) 

INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL. 
VICTORIA. TELEPHONE 82 1256. 
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AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your fr 
booklet “Careers in Radio and Television.” 

NAME .. 

ADDRESS .. 


, at Morley Avenue, Rosebery. 


ASK YOURSELF THESE 
3 QUESTIONS 


] ^ Am I in a dead-end job? 


Can I use my spare time to get 
ahead? 


3^ Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 


TRAIN AT HOME OR AT 
THE COLLEGE 


With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 
principles of Electronics. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after pos¬ 
itions, but remember, it is only the train¬ 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 

Make Spare-Time Money 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 


Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 


If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


You are invited to mail the coupo 
below which can be your first step h 
wards securing a job or business of yoi 
own with good prospects, security an 
big money. A.R.T.C. will mail to you, b 
return, at no obligation to you, the bi 
free booklet "Careers in Radio an 
Television." This booklet will show yo 
definite steps you can take for a betti 
job . . . how you can succeed in lif 
Post the coupon, phone or call NOW 






































